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Canadian  Treaty  Affects 
Few  Mineral  Products 

AS  THE  TUMULT  and  the  shouting  over  the  Cana- 
l\  dian  reciprocal  trade  treaty  dies,  it  becomes  appar- 
-L  A.  ent  that  the  instrument  probably  accomplishes  its 
hopeful  purpose  of  stimulating  trade  between  the  United 
States  and  Canada  without  seriously  treading  on  the 
toes  of  any  industry.  Of  course  there  are  some  inevi¬ 
table  disappointments.  As  far  as  the  United  States  is 
concerned,  the  treaty  practically  reduces  to  their  former 
level  the  higher  tariffs  of  the  Hawley-Smoot  bill  and 
permits  some  imports  of  competitive  Canadian  products 
on  a  quota  basis.  Items  pertinent  to  the  mining  indus¬ 
try  are  listed  elsewhere  in  this  issue.  Copper,  lead,  and 
zinc  are  not  involved,  as  some  feared  they  might  be. 
American  manufacturers  of  mining  and  metallurgical 
equipment  are  granted  a  reduction  in  Canadian  duties, 
and  provisions  are  made  for  interchange  of  some  metallic 
and  non-metallic  minerals  and  products.  On  the  whole.* 
the  mining  and  related  industries  of  both  countries  are 
little  affected. 

SEC  Continues  to  Expose 
Fraudulent  Mine  Promotion 

SHAMEFUL  EXPLOITATION  of  a  “professor” 
and  his  “mineral  indicator”  is  revealed  in  the  find¬ 
ings  and  opinion  of  the  Securities  and  Exchange 
Commission  in  suspending  the  effectiveness  of  the  regis¬ 
tration  statement  filed  by  La  Luz  Mining  Corporation. 
With  its  principal  business  office  in  Montreal,  Canada, 
and  organized  under  the  laws  of  Arizona  to  own  and 
operate  a  gold  mine  in  Sonora,  Mexico,  the  company 
sought  to  sell  shares  of  preference  stock  through  the 
United  States  mails.  A  stop  order  was  issued  after 
a  hearing  before  an  examiner. 

There  is  little  novelty  in  the  general  outlines  of  the 
story  of  La  Luz:  the  alleged  mine,  the  conscienceless 
promoter,  and  the  possibly  self -deluded  possessor  of  a 
“doodlebug”  orefinder  who,  together  with  an  accom¬ 
modating  engineer,  made  a  report  on  the  property. 

According  to  the  findings  made  public  by  the  Com¬ 
mission,  Philip  Haas  was  a  fruit  grower  up  to  about 
ten  years  ago,  when  he  went  into  the  business  of  “de¬ 
tecting  gold  veins.”  Although  without  scientific  train¬ 
ing  or  education  as  a  geologist  or  metallurgist,  he  was 
hailed  by  La  Luz  as  “Professor  Philip  Haas,  scientist 
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and  geologist,  with  a  world-wide  reputation  as  inventor 
of  the  ‘mineral  indicator.’  ”  The  latter,  according  to  the 
inventor,  would  indicate  the  various  dimensions  and 
value  of  an  orebody  by  certain  vibratory  or  oscillatory 
motions.  Counting  the  number  of  swings  of  the  pen¬ 
dulum,  one  could  ascertain  the  width,  depth,  and  value ; 
e.g.,  25  oscillations  indicating  one  ounce  of  gold  per  ton. 

By  this  simple  method  Mr.  Haas  assured  La  Luz  that 
the  minimum  average  value  of  its  ore  was  $30  per  ton 
and  that  the  probable  depth  of  the  veins  was  from  750 
to  1,000  feet,  with  an  average  width  of  6  to  8  feet.  But 
with  even  less  effort,  almost  wholly  mental,  George  W. 
Walker  reported  to  La  Luz  his  willingness  to  “hazard 
a  figure  of  700,000  tons  of  potential  ore  available,” 
although  he  took  but  three  samples,  and  relied  upon  the 
verbal  statements  of  a  man,  since  deceased,  as  to  ton¬ 
nage  value.  Of  such  diaphanous  and  fantastic  material 
was  the  prospectus  of  La  Luz  as  a  basis  for  stock  sell¬ 
ing.  It  remains  only  to  record  a  new  factor  in  the  use 
of  “doodlebug”  ore  finders.  Mr.  Haas  disclosed  a 
technique  in  which  he  made  use  of  his  solar  plexus, 
thereby  revealing  a  hitherto  unsuspected  relationship 
between  geology  and  anatomy.  Ignorance,  or  char¬ 
latanry?  No  matter  which.  The  SEC  has  prevented 
fraudulent  promotion  and  protected  the  reputation  of 
the  mining  industry. 


Profit  and  Loss  of 
Mining  Corporations 

PERTINENT  TO  OUR  COMMENT  elsewhere 
on  California’s  proposed  severance  tax  on  gold, 
ai^e  figures  just  released  by  the  Treasury  on  cor¬ 
poration  income-tax  returns  for  1933.  In  the  mining 
and  quarrying  group  we  find  sub-group  metal  mining — 
iron,  copper,  lead,  zinc,  gold,  silver,  quicksilver.  How 
were  the  corporations  in  this  sub-group  getting  along 
two  years  ago  ? 

The  total  number  of  metal-mining  corporations  mak¬ 
ing  income-tax  returns  in  1933  was  730,  of  which  664 
were  active.  Of  these,  only  134  showed  a  net  income, 
530  a  deficit.  The  income  group  had  a  gross  of  $91,- 
261,000  and  a  net  of  $18,581,000,  or  slightly  more  than 
20  per  cent.  The  total  income  tax  of  this  group,  includ- 


ing  excess  profits  tax  of  $43,000,  was  $2,609,000,  which 
is  about  2.86  per  cent  of  gross  income  and  14.5  per  cent 
of  net. 

In  the  no-net-income  group  there  was  a  gross  income 
of  $298,935,000,  more  than  three  times  that  of  the 
income  group,  but  the  total  deficit  of  these  530  corpora¬ 
tions  was  $54,552,000,  about  three  times  the  net  of  the 
income  group.  In  short  only  one-fifth  of  the  corpora¬ 
tions  made  a  net  income.  The  other  four-fifths  lost 
three  times  as  much  as  the  income  group  made,  despite 
a  gross  three  times  as  large. 

Of  course  1933  was  a  year  of  low  metal  prices. 
Copper,  lead,  zinc,  and  silver  reached  bottom  as  the  year 
opened,  but  improved  markedly  before  it  closed.  Gold 
likewise  was  not  enhanced  in  price  until  late  in  the  year. 
The  story  will  be  different  for  1935,  and  we  hope  much 
better  for  1936.  The  industry  has  done  well  to  survive 
the  depression  as  well  as  it  has. 

California  Proposes 
To  Tax  Gold  Production* 

T  IS  CURRENTLY  REPORTED  that  Califor¬ 
nia’s  Legislature  proposes  to  levy  a  severance  tax 
of  from  2  to  4  per  cent  on  the  value  of  gold  pro¬ 
duced  in  the  State.  Other  natural-resource  industries 
are  to  bear  the  same  tax.  Gold  becomes  a  shining  tar¬ 
get  because  its  price  has  been  advanced  from  $20.67  to 
$35  per  ounce,  and  the  superficial  view  is  taken  that  this 
75  per  cent  premium  represents  additional  profit  to  the 
mine  owner  which  he  ought  gladly  to  share  with  a 
beneficent  government.  Another  fallacious  notion  of 
the  uninformed  is  that  gold  mining  per  se  is  immensely 
profitable  and  ought  to  pay  its  way  handsomely.  There 
is  something  glamorous  about  the  industry  that  quick¬ 
ens  the  imagination  of  the  inexperienced  but  dulls  their 
sober  and  considered  judgment. 

As  a  matter  of  fact,  what  has  happened  in  gold  min¬ 
ing  as  the  price  of  the  metal  advanced?  Profits  have 
not  leaped  in  proportion  to  the  price  increase.  Far 
from  it.  Prudent  management  has  conserved  its  re¬ 
sources,  expanded  its  ore  reserves,  mined  lower-grade 
ore,  and  made  its  profits,  if  any,  out  of  material  which, 
at  lower  price  levels,  was  worthless  rock.  This  has 
happened  the  world  around,  whether  in  existing  mines 
or  in  new  hopeful  ventures  based  on  the  higher  price 
for  gold.  Sound  business  and  true  conservation;  not 
to  be  penalized  by  a  tax  conceived  in  ignorance  of  the 
facts  and  levied  in  a  frantic  effort  to  meet  deficits. 

California  gold  mines  are  no  exception  to  the  general 
run.  Some  are  profitable,  some  marginal,  some  incur 
a  loss.  But  as  an  industry  they  give  employment,  dis¬ 
burse  wages  and  salaries,  purchase  supplies,  pay  taxes, 
and  sometimes  dividends,  and  generally  contribute  to  the 
prosperity  of  the  State.  It  is  easily  conceivable  that  a 
severance  tax  on  their  output  would  so  reduce  profits 
and  increase  losses  as  to  diminish  mine  production  and, 
what  is  equally  important,  discourage  investment  for 
new  development  on  which  the  continued  activity  of  the 
industry  depends.  Mine  owners  do  not  have  to  work 
their  properties,  and  will  not  unless  there  is  at  least 
hope  for  a  favorable  balance  sheet.  Nor  would  the 
State  derive  revenue  commensurate  with  the  damage 


that  the  tax  might  work.  Probably  one  million  dollars 
per  annum  is  the  most  that  could  be  recovered  from 
current  production  at  the  highest  rate  proposed — an 
insignificant  sum  in  the  face  of  the  State’s  obligations  of 
70  to  80  million  dollars. 

But  there  is  a  broader  aspect  of  the  matter.  Cali¬ 
fornia’s  proposed  severance  tax  is  only  symptomatic  of 
a  veritable  rash  of  taxation  that  will  break  out  all  over 
the  body  politic  in  the  next  few  years.  National,  state 
and  municipal  adminstrations  are  confronted  with 
mounting  deficits;  and  their  first,  and  almost  sole,  re¬ 
course  is  to  bigger  and  broader  taxes.  Unlike  individ¬ 
uals,  partnerships,  or  corporations,  they  seldom  think  of 
reducing  expenses,  of  applying  the  “severance”  idea  to 
political  jobs,  salaries,  activities,  and  perquisites.  We 
venture  to  predict,  however,  that  before  long  the  people 
will  become  so  tax  conscious  that  the  rumblings  of 
revolt  will  reach  the  ear  of  the  most  zealous  bureaucrat 
and  force  reduction  in  public  spending. 

California’s  gold  operators  should  vigorously  oppose 
the  severance  tax  for  two  reasons :  first,  to  protect  their 
industry  against  unwarranted  assessments,  and  preserve 
its  contribution  to  the  general  welfare  of  the  State; 
second,  to  force  economy  in  public  administration  and 
impress  officials  with  the  fact  that  they  cannot  continue 
indefinitely  to  cast  about  with  a  jealous  eye  for  new 
sources  of  revenue.  The  issue  is  fundamental  through¬ 
out  the  nation,  and  can  be  forced  by  pressure  of  public 
opinion. 

Industrial  Unions 
Challenge  the  Crafts 

The  labor  battle  is  on.  This  time 

within  the  ranks  of  union  labor  itself — industrial 
versus  craft  unions.  Following  the  Atlantic  City 
meeting  of  the  A.  F.  of  L.,  at  which  the  smoldering 
antagonism  of  these  two  groups  flared  into  physical 
combat  on  the  convention  floor,  John  L.  Lewis,  presi¬ 
dent  of  the  United  Mine  Workers  of  America,  formed 
the  “Committee  for  Industrial  Organization.”  Seven 
industrial,  or  “vertical,”  unions  are  represented,  includ¬ 
ing  the  Mine,  Mill,  and  Smelter  Workers  in  the  metal¬ 
mining  industry,  and  the  Oil  Field,  Gas  Well,  and 
Refinery  Workers.  The  declared  functions  of  the  new 
committee  are  “educational  and  advisory”;  its  purpose 
is,  “to  encourage  and  promote  organization  of  the  work¬ 
ers  in  the  mass  production  and  unorganized  industries 
of  the  nation  and  affiliation  with  the  American  Federa¬ 
tion  of  Labor.”  Beneath  the  surface  of  its  “educational 
and  advisory”  functions,  the  goal  of  the  Committee  for 
Industrial  Organization  is  undoubtedly  control  of  the 
A.  F.  of  L.,  in  which  the  industrial  unions  have  long 
been  overshadowed  by  the  craft  organizations.  Failing 
that,  it  is  conceivable  that  Mr.  Lewis  will  lead  an  exodus 
of  industrial  unions  and  form  a  new  central  body  that 
will  continue  to  battle  for  vertical  organization.  With 
Mr.  Lewis  on  the  committee  are  equally  powerful  and 
able  union  leaders  in  half  a  dozen  industries,  and  John 
Brophy,  a  pioneer  advocate  of  industrial  unions,  who- 
will  supervise  the  administrative  work.  The  issue  is 
.  thus  joined  between  groups  that  have  long  been  at  odds, 
and  a  finish  fight  may  be  expected. 
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Mining  200,000  Tons 
Of  Copper  Ore 


Though  the  copper  mines  of 
Northern  Rhodesia  and  those  of 
the  Katanga  region,  in  the  Belgian 
Congo,  lie  on  the  same  mineralized 
belt,  the  general  strike  of  which  is 
southeast-northwest,  they  differ  in  cer¬ 
tain  respects.  The  Katanga  deposits  lie 
north  of  the  watershed  between  the 
Zambesi  and  Congo  basins,  are  mainly 
of  moderate  tonnage,  and  consist  princi¬ 
pally  of  rich  oxidized  ores.  In  con¬ 
trast,  the  Rhodesian  deposits  lie  south 
of  the  watershed,  are  individually  much 
larger,  and  contain  ores  that  are  pre¬ 
dominantly  sulphide.  This  article  deals 
with  the  underground  mining  opera¬ 
tions  of  one  of  the  properties — the 
.Nkana — in  the  latter  area. 

The  Nkana  mine,  owned  and  oper¬ 
ated  by  the  Rhokana  Corporation,  is 
about  40  miles  west  of  Ndola,  with 
which  it  is  connected  by  rail.  At  the 
time  of  writing  it  is  producing  about 
200,000  tons  of  ore  per  month.  Two 
other  producing  mines  are  situated  in 
the  district — the  Mufulira,  40  miles 
north  of  Nkana  and  connected  with  it 
by  railway  extension,  and  the  Roan 
Antelope,  25  miles  southwest  of  Ndola, 
with  which  it  likewise  has  a  rail  con¬ 
nection.  The  Nchanga  and  Chambesi 
deposits,  in  the  Northern  Rhodesian 
area,  have  been  proved  to  contain  very 
large  tonnages  of  high-grade  ore,  but 
have  not  yet  been  developed  for  pro¬ 
duction.  What  is  really  an  extension 
of  the  Nkana  deposit,  the  formation 
being  continuous,  is  the  Mindola,  4 
miles  north  of  Nkana.  At  present  only 
sinking  and  development  are  in  prog¬ 
ress.  This  work  will  not  be  discussed. 
All  of  these  deposits  are  similar, 
broadly  speaking,  and  consist  of  steeply 
dipping  sedimentary  beds  which  have 
been  mineralized  from  neighboring 
granitic  intrusions. 

The  Nkana  orebody  is  one  of  a  series 
of  sedimentary  beds  folded  in  a  syn¬ 
cline,  the  lower  members  of  which  have 
been  intruded  with  granite.  Pegmatite 
veins  containing  quartz,  feldspar,  and 
calcite  occur  in  it,  a  fact  that  points  to 
the  granite  as  the  source  of  mineraliza¬ 
tion.  Micaceous  shales  and  argillace¬ 
ous  sandstones  from  25  to  60  ft.  wide 
constitute  the  orebody.  It  strikes  north 
and  south  and  dips  generally  50  deg. 
west,  this  varying  widely  (5  to  80  deg.), 
due  to  extensive  folding.  Two  grades 
of  ore  are  at  once  distinguishable  in 


Per  Month 
At  Nkana 

Sublevel  sloping  used  at  this 
Northern  Rhodesian  prop¬ 
erty — Most  of  the  rock  thus 
broken  is  scraped  in  open 
workings  —  Gravity  em¬ 
ployed  only  when  variable 
dip  is  more  than  50  degrees 

The  January  issue  will  contain  de¬ 
tails  of  scraping  procedure  and 
describe  other  underground  opera¬ 
tions  at  Nkana 

A,  Royden  Harrison 

Assistant  Mine  Superintendent 

Kenneth  E.  Mackay 

Mine  Captain 

Nkana  Mine,  Rhokana  Corporation, 
Nkana,  Northern  Rhodesia 

the  mineralized  portion — namely,  the 
hanging-wall  high-grade  and  the  foot- 
wall  low-grade.  The  division  between 
the  two  is  referred  to  as  the  “part¬ 
ing,”  and  is  approximately  midway  be¬ 
tween  the  hanging  wall  and  the  foot- 
wall.  The  hanging  wall  consists  of  a 
quartzitic  argillite,  and  the  footwall 
is  a  feldspathic  sandstone  having  a 
band  of  conglomerate  about  5  ft.  wide 
on  its  contact  with  the  ore. 

The  entire  width  of  the  orebody  is 
mined  with  the  exception  of  the  area  in 
the  extreme  north  where  the  “parting” 
is  taken  as  the  mining  footwall,  the 
low-grade  ore  here  not  containing 
economic  values. 

Copper  occurs  as  bornite,  chalcocite, 
and  chalcopyrite.  The  ore  also  contains 
cobalt,  which  occurs  as  carrolite.  From 
the  surface  down  to  the  200-ft.  level 
the  ore  is  well  oxidized  and  is  mainly 
in  the  form  of  carbonates.  No  mining 
has  been  done  above  this  level. 


Development  has  been  conducted 
through  a  vertical  central  hoisting 
shaft  and  a  smaller  vertical  opening  for 
advance  work,  which  is  known  as  “B” 
shaft.  In  the  latter,  air  and  water  lines 
and  the  pump  columns  are  carried.  Sev¬ 
eral  incline  shafts  were  also  sunk  at 
intervals  along  the  strike  to  assist  rapid 
development  to  a  limited  depth. 

Central  shaft,  so  called,  has  five  com¬ 
partments  and  is  33x7  ft.  in  cross-sec¬ 
tion.  At  present  it  is  1,090  ft.  deep, 
with  its  major  axis  at  right  angles  to 
the  orebody.  Through  it  all  ore  is 
hoisted.  It  is  lined  with  reinforced  con¬ 
crete  to  900  ft.  Pitch-pine  guides  of 
8x4  in.  dimension  are  carried  on  steel ' 
dividers,  7  ft.  apart  center  to  center, 
the  guides  on  the  end  compartment  be¬ 
ing  held  by  ^-in.  bolts  set  in  the  con¬ 
crete.  Compartments  are  open  between 
dividers  except  for  the  ladderway, 
which  has  been  bratticed  with  9x3-in. 
pitch  pine. 

In  sinking,  the  only  special  feature 
was  the  concrete  work  carried  down  to 
the  900-ft.  level.  For  this  the  reinforc¬ 
ing  consists  of  |-in.  rods  spaced  12  in. 
center  to  center.  The  concreting  was 
done  in  60  to  90  ft.  lifts.  Lengths  up 
to  21  ft.  were  concreted  in  24  hours, 
with  the  standard  sinking  crew  of 
miner,  helper,  timberman,  and  30  natives 
per  shift.  Stations  were  cut  out  every 
150  ft.,  taking  24  hours  to  complete,  in¬ 
cluding  the  placing  of  20-ft.  stanchions. 

Concrete  required  per  foot  of  shaft 
was  about  3  cu.yd.  It  was  poured 
through  4-in.  pipes  using  a  1 :2^  :5  mix¬ 
ture.  Practically  no  time  was  lost  due 
to  choking  and  no  difficulties  were  had 
in  pouring  direct  down  to  the  stated 
depth  of  900  ft.  The  4-in.  pipe  was 
found  to  be  easier  to  handle  than  pipe 
of  a  larger  size. 

Shuttering  or  form  work  used  was  of 
9x3-in.  pitch  pine  planed  to  8^x2|  in. 
This  was  carried  on  temporary  9x9-in. 
sinking  sets  so  made  as  to  be  readily  re¬ 
movable,  permanent  steel  dividers  clamp¬ 
ing  over  the  temporary  studdles.  Pour¬ 
ing  platforms  were  supported  by  the 
wall  plates  of  the  temporary  sets. 

Average  speed  of  concreting,  includ¬ 
ing  stations,  was  7  ft.  per  day,  this  in¬ 
cluding  the  placing  of  shuttering,  strip¬ 
ping,  and  permanently  equipping  the 
shaft  with  guides,  ladders,  and  pipes. 

With  an  eye  to  the  future,  a  steam 
hoist  is  being  installed  on  the  surface 
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Fig.  1.  .  .  .  NKANA  MINE,  in  lon¬ 
gitudinal  elevation,  with  cross-sec- 
tiona  at  three  points.  The  orebody, 
of  micaceous  shales  and  argillaceous 
sandstones,  strikes  north  and  south 
and  is  from  25  to  60  ft.  wide.  No 
mining  has  been  done  above  the 
200-ft.  level,  from  which  elevation 
up  to  surface  the  ore  minerals  are 
mainly  carbonates 


and  south  on  the  450-,  600-,  750-,  and 
900-ft.  levels.  The  south  drives  are 
connected  with  the  haulageways  driven 
from  Central  shaft.  This  shaft  is  being 
deepened  to  the  1,450-ft.  level. 

No.  2  incline  is  17x5  ft.  in  cross-sec¬ 
tion  and  reaches  to  the  600-ft.  level.  It 
serves  as  the  main  ladderway  to  this 
level  and  for  distribution  of  steel.  It 
contains  12-in.  and  8-in.  pump  columns 
and  a  4-in.  sludge  column  from  the  600- 
ft.  level  pumping  station. 

Four  remaining  shafts  are  the  No.  5 
incline,  No.  1  incline,  “A”  shaft,  and 
No.  10  vent.  The  first  three  were  used 
in  opening  the  upper  levels.  No.  5  in¬ 
cline  is  down  to  the  600-ft.  level  and  is 
being  used  for  ventilating  the  south  end 
of  the  orebody.  No.  1  incline  is  sunk 
to  the  450-ft.  level  and  serves  to  venti¬ 
late  the  center.  No.  10  vent  is  down 
to  the  250-ft.  level  and  ventilates  the 
extreme  north  end.  On  the  collars  of 
these  three  shafts,  Aerovane  suction  fans 
of  130,000  cu.ft.  per  minute  capacity 
have  been  installed. 

“A”  shaft  has  reached  a  depth  of 
450  ft.  and  is  not  now  in  use,  but  it 
will  probably  serve  as  a  ventilation 
shaft  later. 

Main  haulageways  have  been  driven 
at  150-ft.  intervals  (vertical)  on  the 
450-,  600-,  750-  and  OOO-ft.  levels.  This 
interval  has  been  found  most  suitable 
because  of  the  extensive  folding  of  the 
orebody.  It  gives  access  to  the  flat  por¬ 
tions  of  the  orebody  which  have  to  be 
scraped. 

To  open  up  a  level  rapidly  the  haul¬ 
ageways  are  driven  12x12  ft.  wide  in 


for  the  purpose  of  deepening  the  shaft 
about  2,500  ft.  The  present  ladderway 
compartment  is  being  stripped  for  a 
counterbalance,  and  the  sinking  bucket 
will  operate  in  the  adjacent  compart¬ 
ment.  The  man  hoist  will  work  on  a 
fixed  drum  and  single  rope  with  the 
man  cage  in  the  center  compartment 
during  the  sinking  operations. 

Ore  is  dumped  through  main  grizzlies 
on  the  450-,  600-,  750-,  and  900-ft. 
levels  and  loaded  into  10-ton  skips  at 
the  loading  pocket  on  the  900-ft.  level. 

“B”  shaft,  as  the  smaller  vertical 
shaft  is  known,  is  17x6  ft.  in  cross-sec¬ 
tion  and  1,580  ft.  deep.  It  has  three 
compartments  and  has  its  long  axis 
parallel  to  the  strike  of  the  lode.  It  is 
located  close  to  Central  shaft.  From 
it,  development  is  being  carried  on  be¬ 
low  the  900-ft.  level.  The  1,050-ft. 
level  has  been  connected  with  Central 


shaft,  and  the  first  section  of  the  ore 
passes  started  to  the  1, 600-ft.  level. 

On  the  1,250-  and  1,450-ft.  levels,  de¬ 
velopment  connecting  “B”  shaft  with 
the  downward  projection  of  Central 
shaft,  including  the  stations  at  the  lat¬ 
ter,  has  been  completed.  These  stations 
will  be  encountered  when  sinking  Cen¬ 
tral  shaft.  On  all  three  levels  main 
crosscuts  are  being  driven  to  the  ore- 
body.  On  the  1,290-ft.  level,  develop¬ 
ment  for  the  main  pumping  station  and 
sumps  is  in  progress. 

All  waste  from  development  on  the 
upper  levels  is  handled  through  the 
waste  pass  system  at  “B”  shaft. 

The  Inclines 

No.  4  incline  is  a  three-compartment 
shaft  sunk  on  a  slope  of  37^  deg.  to 
the  900-ft.  level.  It  is  used  for  general 
supplies  and  men  at  the  north  end  of 
the  orebody.  Main  haulage  development 
was  started  from  it  towards  the  north 
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Flff.  lA.  .  .  .  FOLDS  in  a 
portion  of  the  Nkana  ore- 
body  are  illustrated  in  this 
isometric  projection.  Owinsr 
to  the  extensive  foldlnir  the 
dip  of  the  deposit  varies  be¬ 
tween  wide  limits,  this  hav¬ 
ing:  an  effect  on  the  mining 
method  used 
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mmg  from  the  extreme  ends.  As  an 
example,  the  reader  should  note  on  the 
longitudinal  section  of  the  mine  (Fig. 
1)  that  stopes  at  the  extreme  north  of 
the  orebody  are  still  being  worked  above 
the  450-ft.  level;  and  that  further  south 
towards  Central  shaft  the  ground  has 
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Fir.  3.  .  .  .A  CROSS-SECTION  of  a  fxve- 
it7  Slope  in  a  flat  portion  of  the  Nkana 
orebody.  Addition  of  a  hanlar«way  and 
chntes  in  the  footwall  has  made  the  use 
of  this  method  of  mininr  possible  here. 
The  local  condition  is  due  to  extensive 
foldinr 
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Fir.  2.  ...  A  GRAVITY  STOPE  in  the  Nkana  mine.  Slopes  of  this 
class  are  worked  80  to  300  ft.  alonr  the  strike,  leavlnr  20-ft.  pillars, 
the  lenrth  dependinr  on  the  condition  of  the  hanrinr  wall,  the  width  of 
the  orebody  and  the  distance  between  crown  pillars.  The  heirht  of 
lift  has  varied  from  150  ft.  (as  here)  to  400  ft. 
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been  e.xtracted  between  the  600-  and 
450-ft.  levels. 

2.  To  enable  some  flat  portions  of 
the  orebody  to  be  worked  as  gravity 
stopes,  as  shown  in  Fig.  3. 

3.  In  very  wide  sections  where  the 
orebody  is  divided  into  east  and  west 
stopes  by  a  strike  pillar. 

4.  To  enable  gravity  stopes  to  be 
mined  to  greater  depths  than  the  gen¬ 
eral  haulageway  spacing  of  150  ft.  Box- 
holes  spaced  at  48-ft.  intervals  are  cut 
from  either  of  the  haulageways,  de¬ 
pending  on  the  position  of  the  ground 
to  be  mined.  This  spacing  is  worked 
out  as  standard  practice  to  get  coning 
points  at  25-ft.  intervals  50  ft.  above  the 
haulage  floor.  The  grizzly  level  is 
driven  30  ft.  from  the  floor. 

Main  haulageways  are  carried  12x12 
ft.  in  cross-section  and  at  0.4  per  cent 
grade  from  Central  shaft,  all  drilling 
and  blasting  being  done  on  day  shift  and 
the  mucking  on  night  shift.  Standard 
equipment  consists  of  two  11 -ft.  double¬ 
jack  bars,  three  3-ft.  arms,  and  three 
D  17  machines.  Round  lug  steel  1^  in. 
in  diameter  and  13^  ft.  long  is  used 
for  the  cut  holes  and  12-ft.  steel  for  the 
shaping  holes. 

Approximately  30  holes  are  drilled 


Fig.  4.  ...  A  SCRAP¬ 
ING  STOPE  at  Nkana. 
Where  flat  stopes  have  a 
weak  hanging  wall,  they 
are  worked  for  35  ft. 
along  the  strike,  leaving 
15-ft.  piUars.  If  the  hang¬ 
ing  wall  is  good  they  are 
opened  ont  to  80  ft. 
along  the  strike  and 
20-ft.  pillars  are  nsed 
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Fig.  6.  .  .  .  DIVISION  of  a  scraping  stope  into  two  parts,  as  here, 
where  a  30-ft.  strike  pillar  cuts  the  block  to  be  mined  into  east  and 


and  shot  with  60  per  cent  Gelignite  and 
ordinary  fuse.  One  lifter  is  carried  low 
on  the  ditch  side,  and  the  miner  keeps 
one  jackhammer  on  cutting  the  ditch, 
which  is  kept  within  50  ft.  of  the  face. 

In  the  down-grade  haulageways  a 
No.  2  Cameron  pump  is  used  to  keep 
the  water  down  in  the  face.  The  pump 
is  set  up  about  500  ft.  from  the  heading, 
with  a  2-in.  suction  pipe,  which  is  kept 
buried  and  has  a  flexible  suction  near 
the  face.  A  4-in.  air  line  and  2-in. 
water  line  are  carried  on  the  floor  of  the 
drift  and  on  the  side  opposite  the  ditch. 


west  stopes,  is  practiced  in  very  flat  portions  of  the  orebody,  where 
distance  becomes  too  great  for  scraping.  A  second  parallel  hanlage- 
way  is  driven  in  the  footwall,  and  boxholes  are  cat  for  working  the 
east  stopes 

These  pipes  are  anchored  to  the  side  hoist  using  |-in.  wire  rope  and  pulling 

with  chains  at  15-ft.  intervals,  to  avoid  a  45-in.  hoe-type  scraper,  with  side 

displacement  by  concussion,  and  muck  is  plates,  weighing  1,000  lb.  A  reel  back 

allowed  to  accumulate  on  them  for  the  of  the  scraper  slide  carries  300  ft.  of 

last  30  ft.  as  a  further  precaution.  electric  cable  and  is  plugged  in  to  a 

Mucking  is  done  by  means  of  a  scraper  gate  switch  placed  in  a  small  excavation 

slide  loading  into  180-cu.ft.  Granby  in  the  side  of  the  drive.  These  excava- 

cars,  which  are  hauled  by  a  6-ton  stor-  tions  are  cut  at  300-ft.  intervals, 
age-battery  locomotive.  The  slide  is  Tracks  are  kept  within  30  ft.  of  the 
equipped  with  a  35-hp.  electric  Sullivan  face,  and  a  turnout  with  30  ft.  of  track 
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CENTRAL  SHAFT 
HEADFRAME 

At  Nkana  mine.  This  opening: 
has  five  compartments  and  is 
SSx7  ft.  in  cross-section.  Present 
depth  is  1,090  ft.  and  plans  for 
deepening:  it  to  2,500  ft.  are  being 
carried  ont.  Here  ore  is  hoisted 
in  10-ton  balanced  skips 

• 

STORE  SERVICE 
RAISES 

Such  as  this,  are  driven  between 
the  cnt-ont  raises  in  the  course 
of  sublevel  development.  They 
have  a  timber  slide  at  one  side 
(here,  at  the  left)  on  which  a 
small  steel  skip  is  operated  by  a 
7-hp.  hoist.  On  the  other  side  is 
a  manway 


r 


MAIN  HAULACE¬ 
WAY 

And  stope  chute.  These  drifts 
are  driven  12x12  ft.  in  cross-sec¬ 
tion  and  at  150-ft.  intervals  (ver¬ 
tical).  At  present,  they  are  to 
be  found  on  four  levels — namely, 
the  450-,  600-,  750-,  and  900-ft. 


DEVELOPMENT 
SCRAPER  SLIDE 

In  Xkana  mine.  When  employed 
in  driving  main  hanlageways,  it 
is  equipped  with  a  35-bp.  hoist, 
using  a  8-in.  wire  rope,  w'hich 
pulls  a  45-in.  hoe-type  scraper, 
having  side  plates  and  weighing 
1,000  lb.  With  it  180-cn.ft.  Gran¬ 
by  ears  are  loaded 
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is  put  in  every  300  ft.  to  facilitate  feed¬ 
ing  empty  cars  to  the  slide.  Time  taken 
to  muck  an  average  round  of  11  ft.  is 
approximately  four  hours,  the  rest  of 
the  shift  being  used  in  cleaning  up  fly 
dirt,  opening  the  ditch,  and  the  like. 

One  miner  with  eleven  natives  makes 
up  the  drilling  crew,  and  one  scraper- 
man  with  twelve  natives  handles  the 
mucking  on  night  shift,  including  the 
tramming.  Maximum  advance  made  in 
an  up-grade  drive  is  303  ft.  in  26 
shifts  and  in  a  down-grade  drive  265 
ft.  in  25  shifts. 

In  some  instances  boxholes  are  put  up 
as  the  haulageway  advances,  but  are 
usually  driven  when  it  is  finished  and 
before  the  trolley  line  is  installed. 

Main  haulage  costs  based  on  a  six 
months’  period  are  given  in  Table  I. 

At  intervals  of  approximately  600  ft., 
two  parallel  raises  20  ft.  apart  are  driven 
through  the  orebody  on  the  mining 
footwall  to  the  haulageway  150  ft. 
above.  These  are  the  “cut-out  raises” 
from  which  the  stopes  are  eventually 
started. 

A  standard  steel  chute,  to  be  described 
hereafter,  is  installed  on  the  main  haul¬ 
age,  the  boxhole  being  in  the  center  of 
the  pillar  between  the  two  raises.  This 
boxhole  and  the  next  one  48  ft.  away 
are  driven  up  to  the  grizzly  level  30 
ft.  above  the  main  haulageway.  Short 
crosscuts  are  then  driven  back  toward 
the  hanging  wall  and  connected  by 
means  of  a  drift  on  the  hanging  wall. 
This  forms  the  grizzly  level.  The 
second  boxhole  is  put  up  only  for  serv¬ 
ice  to  the  grizzly  level,  and  a  ladder¬ 
way  from  the  main  haulageway  is  in¬ 
stalled  iri  it.  Finger  raises  are  put  up 
from  the  cut-out  boxholes  so  as  to  form 
a  20-ft.  cut-out  pillar.  Grizzlies  are  not 
installed  until  stoping  begins. 

During  the  driving  of  the  two  cut-out 
raises  from  sublevel  to  sublevel,  one  acts 
as  a  ladderway  and  the  other  as  a  rock 
pass.  Muck  from  the  rock  pass  falls 
direct  into  the  chute,  whereas  that  from 
the  ladderway  raise  is  shoveled  off 
bulkheads  installed  at  suitable  intervals. 

As  the  raises  advance,  the  sublevels 
spaced  at  25-ft.  vertical  intervals  are 
stubbed  off  and  connected  through  to 
the  parallel  raise.  The  rock  raise  is 
usually  kept  in  advance  of  the  ladder¬ 
way  raise.  For  raising,  R51  and  77H 
stopers  are  used,  an  average  of  twelve 
holes  being  drilled  to  the  round. 

The  sublevels  at  25-ft.  intervals  are 
connected  through  between  each  sys¬ 
tem  of  cut-out  raises  approximately 
600  ft.  apart.  These  sublevels  are  driven 
6x7  ft.  wide  on  the  parting  of  the  ore- 
body,  except  the  grizzly  level,  which  is 
carried  on  the  hanging  wall.  D7  and 
.SL  14  machines  are  used  with  5  ft.  6- 
in.  bars,  2  ft.  6-in.  arms,  and  1-in.  hex. 
shankless  steel.  Fifteen  holes  are 
drilled  to  the  round,  using  7-ft.  cut 
holes  and  6-ft.  shaping  holes,  which  are 
blasted  together,  with  60  per  cent  Gelig¬ 
nite  and  ordinary  safety  fuse. 

Grade  lines  are  established  in  sub¬ 


levels  by  the  surveying  department.  Di¬ 
rection,  however,  is  taken  from  the 
bedding  planes  except  through  folded 
country. 

All  mining  is  done  on  day  shift  and 
the  mucking  on  night  shift.  Mucking 
is  done  with  wheelbarrows,  the  muck 
being  thrown  down  the  rock  raises. 
Sublevels  have  been  advanced  as  far  as 
450  ft.  in  this  manner,  but  the  usual 
limit  is  300  ft. 

One  miner  with  eighteen  natives  runs 
six  ends  on  raising  and  sublevel  driving, 
averaging  about  650  ft,  per  month.  The 
maximum  footage  driven  by  a  miner 
running  six  ends  stands  at  846  ft.  for 
one  month  excluding  Sundays. 

Service  raises  9  ft.  wide  are  driven 
midway  between  the  cut-out  raises. 


Table  I — Main  Haulage  Costs,  Nkana 
Mine,  Six  Months’  Period,  per  Foot 


Shillings 

Breaking . 

.  .  .47.95 

$11.67 

Mucking  . 

. .  .27.39 

6.67 

Timbering  . 

...  1.24 

0.3G 

Track  installation  . . . 

. .  .15.59 

3.79 

Electrical  equipment  . 

. .  .  7.69 

1.87 

99.86 

$24.30 

Table  II — Cost  of  Sublevel  Develop¬ 
ment,  Steep  Orebody,  Nkana 
Mine,  per  Foot 

Hiiblevel  Prlftinir  and  Crosscutting: 


Shillings 

Breaking  . 21.39  $5.20 

Mucking  .  4.39  1.07 

Total  . 25.78  $6.27 

Raising 

Breaking  . 14.67  $3.57 

Mucking  .  0.91  0.22 

Timbering  .  6.99  1.70 

Total  . 22.57  $5.49 


Table  III — Stoping  Costs,  Six  Months, 
Gravity  and  Scraping  Stopes, 
per  Ton 

Shillings 

Breaking  .  0.96  $0.23 

Scraping  .  0.60  0.15 

Stope  grizzly  and 

chute  repairs  .  0.19  0.05 

Stope  filling,  waste .  0.05  0.01 

1.80  $0.44 

Tons  of  ore  from  stopes,  six 

months  .  989,123 

Tons  per  European  shift,  six 

months  .  110.70 

Tons  per  native  shift,  six  months  7.79 

These  are  equipped  with  a  timber  slide 
in  one  side  and  a  ladderway  in  the 
other.  A  7-hp.  air  hoist  is  installed  at 
the  top  of  the  slide  and  operates  a  small 
steel  skip  7  ft.  long  by  18x12  in.  deep, 
which  slides  on  the  timber.  A  4-in.  air 
line  and  a  2-in.  water  line  are  carried 
in  all  service  raises,  with  a  2-in.  air 
line  and  a  1-in.  water  line  running  in  on 
each  sublevel  to  service  the  stope  faces. 
Entrance  is  then  effected  through  the 
service  raise,  and  the  original  cut-out 
raise  is  stripped. 

Costs  based  on  a  si.x  months’  period 
are  given  in  Table  II. 


In  flat  portions  of  the  orebody  service 
raises  are  mainly  used  from  which  to 
start  development.  The  service  raise  is 
driven  9  ft.  wide  from  the  main  haul¬ 
ageway  to  the  grizzly  level.  One  com¬ 
partment  of  the  raise  is  used  for  muck 
and  the  other  as  a  ladderway.  A 
wooden  chute  with  an  arc  gate  is  put 
in  on  the  haulageway  and  the  raise  to 
the  grizzly  level  for  a  width  of  6  ft. 
bratticed  off. 

On  the  grizzly  level  a  crosscut  is 
driven  to  the  hanging  wall,  and  from 
it  the  grizzly  drift  is  started,  carrying 
the  hanging  wall  in  the  west  corner. 
The  service  raise  is  then  continued,  and 
after  it  has  reached  the  sublevel  above, 
a  35-hp.  scraper  hoist  is  set  up  in  the 
grizzly  level  crosscut  about  10  ft.  back 
from  the  raise.  The  sublevels  are 
stubbed  off  the  service  raise  at  the  usual 
25-ft.  intervals. 

Bratticing  is  carried  to  within  20  ft. 
of  the  face  in  the  service  raise.  About 
8  ft.  above  the  bratticing  a  sloping  pent¬ 
house  is  put  in  as  protection  for  the 
ladderway,  at  the  same  time  leaving  ac¬ 
cess  into  the  face  of  the  raise.  The  pent¬ 
house  and  the  bratticing  are  carried 
forward  as  the  raise  advances. 

The  development  muck  is  tipped  into 
the  raise  and  scraped  to  the  boxhole. 
When  this  development  has  finished,  the 
chute,  with  its  radial  door,  is  taken  out 
and  the  service  raise  is  equipped  for 
handling  supplies. 

In  development  in  the  flat  sections  a 
combination  of  winzing  and  raising  in 
driving  the  service  raise  is  sometimes 
used  to  speed  up  the  work.  In  winzing, 
small  sinking  buckets  sliding  on  45-lb. 
rails  laid  on  timber  are  used  for  han¬ 
dling  the  dirt.  Generally,  a  7-hp.  T-R 
Tugger  hoist  is  used  for  this  work. 

Pay  ore  in  the  present  stoping  areas 
extends  from  4,800  ft.  north  of  to  2,400 
ft.  south  of  the  Central  shaft.  At  pres¬ 
ent  about  1,500  tons  per  day  is  being 
mined  from  the  450  level  north  of  No.  4 
incline,  the  rest  of  the  ground  above 
this  level  having  been  extracted.  The 
hanging  wall  and  the  pillars  of  the 
stoped-out  sections  are  crushing  in 
above  the  450-ft.  level,  and  several  caves 
have  gone  through  to  the  surface.  With 
the  exception  of  one  stope  south  of  the 
shaft  pillar,  no  stope  filling  is  used. 

The  600-ft.  level  is  being  actively 
stoped  throughout  its  entire  length,  and 
about  5,000  tons  per  day  is  being  mined. 

Above  the  750-  and  900-ft.  levels,  the 
ground  is  being  developed,  and  several 
stopes  will  be  started  in  the  near  future. 
Two  stopes  have  been  beg^n,  and  about 
500  short  tons  per  day  is  being  mined. 

In  the  past  it  was  impossible  to  ex¬ 
ceed  a  vertical  lift  of  150  ft.  in  opening 
up  gravity  stopes,  though  a  greater  lift 
would  have  been  more  advantageous. 
This  is  demonstrated  in  Fig.  3. 

At  present,  with  a  greater  number 
of  levels  opened  up  ahead  of  stoping, 
the  vertical  height  of  the  stopes  can  be 
increased,  thus  taking  advantage  of  a 
full  gravity  section  between  flat-folded 
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portions  of  the  orebody  and  eliminating 
much  preparatory  work. 

In  gravity  stopes  of  150  ft.  lift,  where 
the  crown  pillars  are  at  short  vertical 
intervals,  it  has  been  possible  to  in¬ 
crease  the  retreat  with  vertical  stope 
pillars  at  greater  intervals,  thereby  to  a 
certain  extent  balancing  the  percentage 
of  extraction.  In  folded  areas  strike 
pillars  when  necessary  are  left  as  closely 
as  possible  under  the  brow  of  the  folds. 
See  Fig.  5. 

The  general  plunge  of  all  folds  is  in  a 
northerly  direction,  and  as  these  are  so 
frequent,  stope  planning 'has  constantly 
to  be  changed  as  the  ground  is  opened 
up  by  development. 

The  extraction  of  the  total  orebody 
above  the  400-ft.  level  is  78  per  cent. 

Types  of  Stopes 

Stoping  begins  when  all  the  sub- 
levels  in  the  block  to  be  stoped  have 
been  opened  up  and  the  service  raises 
equipped.  Sublevel  stoping  is  the  only 
method  employed  throughout  the  mine, 
and  the  greater  portion  of  the  stopes 
have  to  be  scraped. 

South  of  Central  shaft,  the  orebody 
is  hard  ground  that  breaks  well  and  has 
very  few  slips,  and  the  hanging  wall 
stands  up  well.  In  the  extreme  south, 
however,  where  the  ground  has  been 
intensely  sheared,  it  is  very  soft,  and 
the  hanging  wall  is  weak. 

For  approximately  1,800  ft.  north  of 
Central  shaft  the  ground  is  much  the 
same  as  that  in  the  south,  but  mining 
is  complicated  by  the  presence  of 
numerous  slips  that  dip  north  with  the 
folding.  North  of  this  point  the  ground 
is  softer,  numerous  north-dipping  slips 
are  present,  and  the  hanging  wall  does 
not  stand  up  if  opened  up  for  any  length 
along  the  strike. 

Throughout  the  mine  the  orebody 
may  be  considered  as  a  good  drilling 
and  breaking  ground. 

For  purposes  of  description  the 
stopes  have  been  classified  under  gravity 
stopes  and  scraping  stopes,  with  two 
subdivisions  in  each  class.  All  stopes 
under  50  deg.  in  dip  are  scraped. 

Gravity  Stopes — 1.  Gravity  stopes 
are  mined  from  80  to  300  ft.  along  the 
strike,  leaving  20-ft.  pillars,  the  length 
of  the  stope  depending  on  the  condition 
of  the  hanging  wall,  the  width  of  the 
orebody,  and  the  distance  between 
crown  pillars.  These  stopes  have  been 
mined  in  150-  to  400-ft.  lifts.  This 
type  of  stope  is  shown  in  Fig.  2. 

Gravity  Stopes — 2.  In  some  instances 
where  the  orebody  is  flat  and  unusually 
thick,  due  to  extensive  folding,  it  has 
been  found  possible  to  work  gravity 
stopes  by  means  of  an  additional  haul¬ 
ageway  and  chutes  in  the  footwall.  See 
Fig.  3. 

Scraping  Stopes — 1.  Flat  stopes  hav¬ 
ing  a  weak  hanging  wall  are  mined  for 
35  ft.  along  the  strike,  leaving  15-ft. 
pillars.  Where,  however,  the  hanging 


wall  is  good,  it  is  found  practicable  to 
open  out  to  80  ft.  along  the  strike,  leav¬ 
ing  20-ft.  pillars.  See  Fig.  4. 

Scraping  Stopes — 2.  In  very  flat  por¬ 
tions  of  the  orebody,  where  the  scrap¬ 
ing  distance  becomes  too  great  to  be 
practicable,  the  block  to  be  mined  is  di¬ 
vided  into  east  and  west  stopes  by  a 
30-ft.  strike  pillar.  A  second  parallel 
haulageway  is  driven  further  in  the 
footwall  and  boxholes  are  established 
for  working  the  east  stopes.  See 

Fig.  5. 

Gravity  Stopes 

During  the  development  stage  in 
gravity  stopes  the  cut-out  steel  chute 
has  been  installed,  finger  raises  have 
been  driven,  and  the  footwall  raise  has 
been  completed.  The  cut-out  crosscuts 
are  now  completed  from  foot  to  hang¬ 
ing.  A  double  steel  grizzly  with  22-in. 
spacing  is  placed  over  the  boxhole  raise 
and  the  raise  coned  out  below  the 
grizzly.  The  brows  of  the  finger  raises 
are  then  cut  back  to  allow  the  muck  to 
run.  A  hanging-wall  raise  is  driven  up 
from  the  first  mining  sublevel  to  the 
top  sublevel. 

On  the  bottom  mining  sublevel  work 
is  started  by  coning  out  the  finger 
raises  and  taking  down  the  back  of  the 
crosscut.  On  all  the  other  mining  sub- 
levels  in  rotation  the  back  and  floor  of 
the  crosscuts  are  blasted  away,  retreat¬ 
ing  back  to  the  sublevel  drift,  the  hang¬ 
ing  and  footwall  raises  giving  a  free 
face  to  which  to  break. 

In  cutting  out  it  is  found  important 
to  drill  the  backholes  as  long  as  pos¬ 
sible,  and  to  do  this  the  cut-out  cross¬ 
cuts  should  be  kept  high.  When  this 
operation  has  been  completed  to  the  top 
mining  sublevel,  a  trench  has  been  cut 
right  through  the  ground,  leaving  a  free 
face  to  which  to  stope. 

Machines  are  started  on  all  sublevel 
drives  drilling  a  9-ft.  trail  out  to  foot 
and  hanging.  This  forms  a  series  of 
benches,  which  are  drilled  with  down 
and  back  holes  and  blasted  away,  start¬ 
ing  from  the  bottom  bench.  Usually, 
three  benches  are  dropped  at  a  time. 
Bench  holes  are  stagger^  and  put  in  at 
approximately  6-ft.  intervals,  with  about 
3  ft.  burden  on  the  holes.  The  stope 
face  is  carried  as  near  vertical  as  pos¬ 
sible,  with  the  bottom  level  well  in  ad¬ 
vance  to  prevent  flooding. 

All  stoping  is  done  with  40  per  cent 
Gelignite  and  ordinary  safety  fuse.  A 
miner  running  six  gangs  of  natives  in 
a  stope  usually  has  two  drifters,  two 
stopers,  and  three  jackhammers.  When 
necessary  the  jackhammers  are  used  for 
trailing. 

The  following  types  of  machines  are 
used  in  stoping :  D7  and  SL  14  drifters ; 
S49  and  X59  jackhammers;  and  R51, 
77H,  and  S2  stopers. 

One  miner  with  six  gangs  of  boys 
will  average  10,000  tons  per  month  in  a 
gravity  stope,  and  tonnages  of  16,000 
are  frequently  broken. 


As  the  stope  retreats  the  chutes  arc 
installed  at  48-ft.  intervals,  the  grizzlies 
put  in,  and  finger  raises  are  broken 
through  and  coned  out  in  advance  of  the 
stope  face.  When  the  stope  has  been 
worked  out  the  draw  holes  are  lagged 
off  and  the  steel  grizzlies  and  chutes 
are  taken  out  to  be  used  again. 

Table  III  gives  stoping  costs  based 
on  a  six  months’  period  for  gravity  and 
scraping  stopes. 

All  stopes  dipping  less  than  50  deg. 
have  to  be  scraped.  Certain  changes  in 
the  layout  from  the  vertical  stopes  are 
made.  Development  on  the  grizzly  level 
is  similar,  but  on  the  first  mining  sub- 
level  the  drive  is  put  in  on  the  hanging 
wall  instead  of  at  the  parting,  and  the 
finger  raises  from  the  grizzly  level  are 
laid  out  to  break  through  about  8  ft. 
from  the  hanging-wall  drive  on  the  first 
mining  sublevel.  This  sublevel  is 
known  as  the  scraper  level.  Lifts  up 
to  200  ft.  vertically  have  been  mint'd  in 
scraper  stopes,  but  the  usual  lift  is 
about  125  ft. 

The  cut-out  crosscuts  for  a  flat  stope 
must  be  kept  about  8  ft.  wide  to  allow 
the  scraper  to  move  freely  in  the  cut¬ 
out  before  the  first  line  of  benches  is 
dropped. 

After  the  finger  raise  has  broken 
through  on  the  scraper  level,  a  raise  is 
driven  back  at  about  60  deg.  to  meet 
the  hanging  wall  and  is  continued  there 
as  the  hanging-wall  cut-out  raise.  This 
leaves  a  pillar  which  gives  protection  to 
the  scraper  posts  and  blocks  and  pre¬ 
vents  the  dravvholes  from  flooding.  As 
the  stope  retreats  finger  raises  are 
brought  up  at  25-ft.  intervals.  A  12-ft. 
opening  is  cut  out  for  each  drawhole. 
through  which  the  scraper  ropes  are 
led,  leaving  a  12x8-ft.  vertical  pillar  be¬ 
tween  each  pair  of  drawholes. 

Flat  Stopes  Up  to  150  Ft.  Wide 

The  flat  stopes  may  have  a  horizontal 
width  of  up  to  150  ft.,  in  which  case 
more  sublevel  drives  are  required  to  re¬ 
duce  the  trailing  distance.  Generally 
speaking,  a  50-ft.  width  is  mined  with 
one  sub-drive;  above  50  ft.,  two  drives 
are  used,  and  in  stopes  wider  than  120 
ft.  a  third  drive  is  necessary. 

Particular  care  is  taken  when  mining 
the  ore  on  the  top  sublevels  to  scale 
down  the  back,  so  as  to  leave  the  stope 
safe  for  the  scraper  crews. 

The  method  of  trailing  off,  dropping 
the  benches,  and  cutting  out  the  stope 
is  much  the  same  as  that  described  for 
a  gravity  stope. 

Where  more  than  one  sub-drive  is 
available,  trails  are  started  from  each 
and  driven  until  an  8-ft.  pillar  is  left 
between  the  two  trails.  This  helps  to 
hold  up  a  long  bench,  and  before  drop¬ 
ping  the  bench  the  pillar  is  drilled  over 
and  blasted  with  the  bench. 

After  dropping  a  line  of  benches, 
rapid  scraping  is  required  to  allow  the 
miner  to  get  to  trailing  on  the  bottom 
level. 
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Tailings  Treatment 

At  Yellow  Aster 

Successfully  Under  Way 


Construction  of  a  cyanide 

plant  of  a  rated  capacity  of  1,125 
tons  per  day,  built  primarily  to 
treat  tailings  accumulated  from  early 
operations  of  the  Yellow  Aster  mine, 
near  Randsburg,  Calif.,  has  recently 
been  completed  by  the  Anglo  American 
Mining  Corporation,  Ltd.  The  mine 
was  operated  continuously  from  about 
1895  to  1918.  During  the  last  fifteen 
years  of  that  period  100  stamps  were  in 
operation.  Since  1918  only  a  relatively 
small  amount  of  work  was  done  until 
October,  1933,  when  the  company  named 
took  over  the  property. 

Milling  records  show  that  more  than 
2.800,000  tons  of  ore  was  treated,  the 
tailings  from  which  were  impounded  on 
the  hill  slope  below  the  mill.  These 
tailings  have  been  carefully  surveyed, 
drilled,  and  sampled,  and  the  measure¬ 
ments  show  that  over  2,350,000  tons 
remain.  Gold  recovery  during  the  old 
operations  was  limited  to  amalgamation. 
Most  of  the  product  passed  through  40- 
mesh  battery  screens,  and  preliminary 
tests  showed  that  the  amalgamation  tail¬ 
ings  were  both  amenable  to-cyanidation 
and  of  such  value  as  to  make  their 
treatment  profitable. 

Anglo  American  acquired  control  of 
these  tailings  in  October,  1934,  they  pre¬ 
viously  having  been  leased  to,  and 
worked,  in  a  small  way,  by  other  par¬ 
ties.  Systematic  drilling  and  sampling 
were  begun.  Sampling  was  done  with 
a  2-in.  ship-auger-type  bit  fitted  to  1-in, 
pipe  jointed  in  5-ft.  lengths.  Holes 
were  drilled  by  hand,  casing  being 
found  unnecessary,  as  there  was  suffi¬ 
cient  moisture  in  the  tailings  to  give  a 
clean  hole  without  caving.  Samples  for 
assay  and  screen  testing  were  taken  for 
each  5-ft.  depth  of  every  hole.  Assays 
were  made  at  the  mine,  with  ample 
check  assays  by  Smith-Emery  &  Com¬ 
pany,  Abbot  A.  Hanks,  and  the  Amador 
Reduction  Plant  of  Hamilton,  Beau¬ 
champ  &  Woodworth,  Inc.  Check  as¬ 
says  averaged  about  2\  per  cent  higher 
than  the  mine  assays,  the  latter  being 
taken  for  valuation  purposes. 

Each  5-ft.  section  sample  was  screened 
on  200-mesh  to  ascertain  the  proportion 
of  sand  and  slime,  this  information 
being  used  to  determine  the  relative  size 
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of  the  sand  and  slime  units  of  the  cy¬ 
anide  plant.  Altogether,  97  holes  were 
drilled  to  depths  varying  between  6  and 
100  ft.  The  tailings  had  been  deposited 
at  different  times,  corresponding  to  dif¬ 
ferent  stages  in  mining  and  milling 
operations,  and  in  consequence  showed 
much  variation  in  character  and  value 
of  material.  Holes  were  spaced  at 
100-ft,  intervals,  or  closer  where  neces¬ 
sary,  on  the  smaller,  higher-grade  por¬ 
tions  of  the  dumps,  and  at  200-ft.  inter¬ 
vals  on  the  larger,  lower-grade,  and 
deeper  portions.  Where  there  was  any 
marked  discrepancy  between  the  aver¬ 
age  values  found  in  drill  holes,  fuither 
holes  were  staggered  in  between  at  reg¬ 
ular  intervals. 

Hamilton,  Beauchamp  &  Woodworth 
were  called  in  as  consulting  metallur¬ 
gical  engineers  as  soon  as  this  work  was 
begun,  and  the  drilling  and  sampling 
were  under  their  supervision  as  well 
as  that  of  the  company  staff.  Cyanide 
testing  was  simultaneously  started  and 
carried  out  by  C.  L.  Cooper,  of  the  con¬ 
sultant’s  staff,  under  the  direct  super¬ 
vision  of  F.  A.  Beauchamp. 

Drilling,  sampling,  and  preliminary 
testing  required  nearly  three  months, 
and  the  design  of  the  plant  required  an¬ 
other  month.  It  was  decided  that  the 
cheapest  and  most  expeditious  method 
of  building  the  plant  was  by  contract. 
Bids  were  called  for  and  were  sub¬ 
mitted  by  a  number  of  the  leading  con¬ 
struction  firms  of  the  West.  The  con¬ 


tract  was  awarded  to  Western-Knapp 
Engineering  Company,  of  San  Fran¬ 
cisco.  It  was  signed  on  March  27, 1935, 
and  called  for  completion  of  the  plant 
within  five  months.  The  equipment  was 
given  its  first  test  on  Aug.  27,  1935, 
and,  after  a  few  minor  adjustments,  was 
turned  over  to  the  company  on  Sept.  8, 
1935.  The  Pacific  Coast  lumber  strike 
was  the  main  cause  of  a  small  delay  in 
the  completion  of  the  plant  within  the 
specified  time.  Fig.  1  is  the  flowsheet, 
and  shows  the  plan  of  treatment 
adopted,  and  Fig.  2  describes  the  gen¬ 
eral  layout  of  the  plant.  The  half¬ 
tone  cut  shows  the  location  of  the  plant 
in  relation  to  the  mine,  mill,  tailings  to  be 
treated,  and  the  extensive  mine  dumps 
which  the  company  plans  to  treat  in  the 
new  plant.  The  stages  of  treatment  and 
the  equipment  pertaining  thereto  can  be 
briefly  summarized  as  follows : 

Mining — This  is  being  done  hydraul¬ 
ically,  the  tailings  being  sluiced  into  a 
sump  from  which  they  are  pumped  by  a 
6-in.  Wilfley  pump  through  2,500  ft.  of 
6-in.,  redwood,  wood-stave  pipe  line  to 
the  classifiers  at  the  cyanide  plant.  In 
considering  the  problem  of  delivering 
the  material  to  the  plant,  both  mining 
dry  by  tractor  and  LeTourneau  scraper, 
and  mining  wet  by  hydraulicking,  were 
studied.  At  first,  it  seemed  that  dry 
mining  would  be  preferable,  because  all 
water  has  to  be  pumped  from  the  wells 
at  Goler,  7  miles  away,  against  a 
1,500-ft.  head.  Excessive  maintenance, 
however,  on  tractors  and  scrapers, 
owing  to  the  prevalent  dust  blowing 
from  the  tailings,  was  the  governing 
factor  in  deciding  for  wet  mining.  The 
slope  of  the  ground  and  the  nature  of 
the  material  permit  of  moving  very 
heavy  loads  of  solids  with  a  relatively 
small  amount  of  water;  so  much,  in 
fact,  that  it  is  necessary  to  add  water  at 
the  Wilfley  pump  to  move  the  tailings 
through  the  long  pipe  line  and  to  give 
sufficient  fluidity  for  satisfactory  classi¬ 
fication.  This  pipe  line  has  special 
clamped  joints  inserted  every  100  ft., 
which  can  be  removed  for  clearihg  the 
pipe  line  in  case  it  becomes  clogged 
with  sand  through  any  interruption  of 
pumping.  It  also  has  high-pressure 
water  available  at  low  points  along  the 
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line  for  sluicing  out  accumulated  sands 
when  and  if  necessary.  There  was  one 
clogging  of  the  line  during  the  first 
day’s  operations,  before  hydraulicking 
had  become  organized,  when  there  was 
a  rush  of  sand  to  the  pump.  No  trouble 
has  been  had  since,  and  none  is  ex¬ 
pected. 

Classification — The  material  from  the 
pump  first  passes  through  a  revolving 
screen  to  remove  trash  and  gravel,  and 
then  to  a  “hydro-separator,”  which  is  a 
12x6-ft.  redwood  tank  having  a  slowly 
revolving  arm  with  chain  attached. 
The  effect  of  this  is  to  give  a  prelimi¬ 
nary  classification,  the  overflow  carry¬ 
ing  about  two-thirds  of  the  slimes.  The 
underflow  passes  to  a  6x23- ft.  Dorr 
classifier,  which  effects  final  classifica¬ 
tion. 

Sand  Treatment — The  sands  pass  to 
the  eight  45xl2-ft.  redwood  tanks,  each 
capable  of  holding  one  day’s  charge,  or 
about.  650  tons  of  sands.  They  are  fed 
by  a  launder  to  the  center  of  the  tank 
and  distributed  by  a  slow-moving  revolv¬ 
ing  launder,  pierced  with  holes  at  con¬ 
venient  intervals,  and  driven  by  a  rope 
drive  from  a  central  shaft.  This  shaft, 
which  operates  the  distributing  launders 
in  all  eight  tanks,  is  driven  by  a  1-hp. 
motor.  The  sand  tanks  permit  of  an 
eight-day  cycle  of  treatment,  which  is 
carried  out  by  periodic  washes  and 
drainings,  with  aeration  periods  in  be¬ 
tween.  Discharge  of  the  sand  tanks  is 
effected  by  the  same  apparatus  as  their 
feed,  the  same  launder  acting  as  a  dis¬ 
tributor  for  the  barren  solution  with 


which  the  tanks  are  discharged.  This 
discharge  from  the  tanks  goes  to  a 
6x25-ft.  Dorr  classifier,  which  acts  as  a 
dewaterer,  the  excess  solution  being 
pumped  back  to  the  solution  tanks. 

Slime  Thickening — Provision  is  made 
for  handling  about  450  tons  of  slimes 
daily,  of  which  300  tons  come  from  the 
hydro-separator  and  150  tons  from  the 
Dorr  classifier.  The  slime  goes  to  three 
60xl2-ft.  redwood  primary  thickeners, 
the  overflow  water  being  pumped  back 
to  the  storage  tanks  for  mining  pur¬ 
poses. 

Agitation — After  thickening  to  1.2  to 
1  (water  and  solids),  the  pulp  from  the 
thickeners  is  elevated  by  diaphragm 
pumps  to  launders  discharging  into 
three  16xl4-ft.  Dorrco  agitators,  cy¬ 
anide  solution  being  added  just  before 
the  pulp  enters  the  agitators.  This  per¬ 
mits  of  about  six  hours’  contact  in  the 
agitators  at  a  dilution  of  1.5  to  1. 

Filtering — The  treated  slimes  then 
pass  to  three  14xl4-ft.  Oliver  filters, 
giving  an  estimated  load  on  each  filter 
of  about  150  tons  per  day.  The  slimes 
also  receive  a  wash  of  barren  solution 
on  the  filters,  the  pregnant  solution 
from  the  filters  being  pumped  to  the 
sand  charges,  where  its  gold  strength  is 
built  up  through  leaching  the  sands. 

Secondary  Washing — The  discharge 
cake  from  the  Oliver  filters  goes  to  re- 
pulpers,  where  it  is  mixed  with  barren 
solution,  after  w’hich  it  flows  to  two 
60x1 0-ft.  redwood  thickeners,  where  it 
receives  a  secondary  wash  before  final 
discharge.  The  discharge  from  the  sec¬ 
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cyanide  plant  at  the 
Yellow  Aster  mine. 
Rated  capacity  is 
1,125  tons  per  day 


ondary  thickeners  carries  about  50  per 
cent  moisture,  which  contains  small 
values  both  in  dissolved  gold  and  in 
cyanide.  (The  filtering  and  washing 
units  in  the  plant  are  so  connected  that 
they  can  operate  either  in  the  method 
described  in  the  preceding  lines,  or  the 
secondary  thickeners  can  be  used  to  give 
a  preliminary  wash  to  the  slimes  coming 
from  the  agitators,  after  which  they 
can  pass  to  the  filters  for  final  wash, 
should  later  investigation  make  this 
procedure  seem  advisable.) 

Disposal  of  Residues — The  slimes 
residues,  after  elevation  by  diaphragm 
pumps,  flow  to  a  repulper,  which  is  at 
the  discharge  end  of  the  Dorr  classifier, 
for  dewatering  sand  tailings  described 
in  a  preceding  paragraph.  This  re¬ 
pulper  mixes  the  sand  and  slimes  into 
a  product  carrying  about  40  per  cent 
moisture,  which  is  pumped  by  a  4-in. 
Wilfley  pump  to  the  dump  for  ultimate 
disposal. 

Precipitation — Cyanide  solutions  are 
handled  in  standard  equipment,  which 
comprises  Butters  clarifying  leaves  and 
Merrill-Crowe  zinc-dust  precipitation. 
Zinc  slimes,  after  dissolving  excess  zinc 
with  sulphuric  acid,  are  electrically 
dried  and  smelted  into  bullion  at  the 
plant. 

Summary 

Many  mechanical  details,  such  as  the 
hydro-separator,  sand  distributors,  lime 
feeders,  and  zinc-dust  feeders,  are  inter¬ 
esting,  but  available  space  does  not  per¬ 
mit  detailed  description  of  them.  The 
plant  is  designed  to  be  as  nearly  auto¬ 
matic  as  possible  and  to  be  economical 
of  labor.  The  crew  of  sixteen  men  in 
addition  to  the  superintendent  com¬ 
prises  a  foreman,  two  pit  men,  and  three 
hose  men  on  the  hydraulicking  opera¬ 
tions;  six  operators,  or  two  men  per 
shift,  on  treatment;  one  man  on  the 
clean-up ;  two  men  on  maintenance ;  and 
one  man  on  tailings  disposal. 

Total  labor  costs  are  estimated  at 
about  20  per  cent  of  total  costs.  The 
two  firms  mentioned  previously  in  the 
text  deserve  credit  for  designing  and 
erecting  the  plant.  It  bears  every  indi¬ 
cation  that  this  was  correctly  done,  with 
much  evidence  that  it  will  do  all  and 
more  than  it  was  estimated  to  do,  both 
metallurgically  and  in  capacity  and  cost 
of  operation. 

The  c«ily  problem  which  has  arisen 
thus  far  is  that  of  building  and  main¬ 
taining  tailings  dams  for  disposal  of 
residues.  This  material,  carrying  only 
40  per  cent  moisture,  forms  a  thick 
sludge  from  which  the  sands  necessary 
to  build  up  the  walls  of  the  dams  settle 
out  but  slowly.  Care  has  therefore  had 
to  be  used  in  building  up  the  dams  while 
a  sufficient'  settling  area  was  being 
formed  on  which  evaporation  by  dry 
desert  air  could  keep  pace  with  the 
moisture  coming  to  the  dams  in  the  resi¬ 
dues.  This  position  of  balance  has  now 
about  been  reached. 
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Details  of  the  machine  used  for  making:  cupels,  eight  at  a  time,  in  the  labora' 
tory  of  Wright-IIargresTes  Mines,  Ltd.  It  is  operated  by  compressed  air 


WHEN  a  laboratory  must  run  as 
many  as  600  mine  samples  for  gold 
daily,  as  at  the  Wright-Hargreaves  mine, 
at  Kirkland  Lake,  Ont.,  the  ordinary 
foot-operated  cupel-making  machine, 
which  turns  out  one  cupel  at  a  time,  is 
far  too  slow.  Eight  cupels  may  be  made 
at  once  on  the  air-operated  machine  il¬ 
lustrated,  which  has  been  devised  by  a 
Swedish  assayer  at  McIntyre  and  further 
developed  at  the  Wright-Hargreaves 
shops.  This  machine  is  built  into  a  steel- 
topped  laboratory  table,  34  in.  high,  so 
that  its  top  surface  with  the  cover  re¬ 
moved  is  flush  with  the  table  top.  All 
mechanism,  simple  as  it  is,  is  beneath  the 
table. 

Essential  parts  include  a  female  steel 
block  having  eight  bronze-bushed  holes, 
each  of  a  diameter  inside  the  bushing 
sufficient  to  accommodate  a  cupel  of  the 
desired  size.  A  corresponding  male 
block  is  equipped  with  eight  dies  which 
engage  in  the  holes  in  the  other  block 
so  as  to  form  eight  molds  for  as  many 
cupels.  To  operate,  the  cover  is  removed 
by  loosening  the  two  clamps  and  swing¬ 
ing  it  to  one  side ;  bone  ash  or  other  ma¬ 
terial  for  making  the  cupels  is  swept  into 
the  molds  by  hand  from  a  pile  on  the 
table;  the  cover  replaced  and  clamped 
down ;  and  the  air  is  turned  on  by  means 
of  a  hand  lever  projecting  through  the 


desired  height,  when  the  bone  ash  is 
compressed.  The  cover  is  then  removed, 
surplus  bone  ash  swept  off,  and  the  fin¬ 
ished  cupels  are  pushed  out  of  their  holes 
by  further  upward  movement  of  the  air 
piston,  controlled  from  the  valve. 

Dimensions  of  the  parts  are  sufficient 
to  give  a  cupel  of  l|  in.  diameter  and 
from  14  to  14  in.  in  height. 


table  top  conveniently  close  and  engag¬ 
ing  the  air  valve  below,  which  is  shown 
in  the  illustration. 

Live  pressure  of  air  used  is  80  lb., 
which  gives  a  pressure  of  400  lb.  on  each 
die,  on  account  of  the  ratio  of  the  air 
cylinder  diameter  (8  in.)  to  that  of  the 
dies.  Length  of  stroke  of  the  air  piston, 
4  in.,  is  sufficient  to  produce  a  cupel  of  the 


Reclaiming  Metals  From  Slag 


A  RECENT  CHANGE  in  the  slag-  dumped  from  the  pots  each  solid  piece 

disposal  routine  at  the  Irvington  had  to  be  hoisted  by  laborers  and  put 

Smelting  &  Refining  Company,  Irving-  on  the  slag  car  for  disposal  on  the  dump 

ton,  N,  J.,  has  resulted  not  only  in  re-  or  for  return  to  the  furnace  if  high  in 

claiming  a  larger  percentage  of  metals  value. 

but  also  in  a  considerable  reduction  in  Upon  investigation  it  was  found  that 
the  labor  involved.  It  had  been  the  from  35  to  72  per  cent  of  the  different 

practice  to  allow  the  slag  to  cool  and  precious  metals  contained  in  the  slag 

solidify  in  the  slag  pots.  After  being  settled  in  a  crust  which  solidifies  across 

the  top  and  around  the  inside  of  the  sur¬ 
face  of  the  pot  in  about  six  minutes 
after  the  pot  is  filled.  The  percentage 
was  higher  for  the  more  precious 
metals.  For  silver  it  was  only  35  per 
cent,  whereas  for  platinum  it  was  62 
per  cent  and  for  gold  72  per  cent. 

The  practice  then  was  changed  to  let 
the  slag  pots  stand  only  six  minutes  or 
a  little  more  after  they  are  filled,  until 
the  skull  forms.  Two  holes  are  punched 
in  the  top,  one  to  let  the  slag  out  and 
the  other  to  let  the  air  in.  The  molten 
slag  is  then  poured  off  into  a  metal  con¬ 
tainer  in  a  granulating  pit  filled  with 
water.  When  the  container  is  filled  it  is 
lifted  out  by  a  crane  and  discharged  into 
a  slag  car  for  disposal. 

The  skulls  which  contain  the  large 
share  of  the  metal  are  taken  back  to  the 
charging  floor  and  when  dumped  out  of 
the  pots  break  into  pieces  of  convenient 
size  for  blast-furnace  charge. 


The  molten  alai:  flows  thronch  a  hole  punched  In  the  chilled  surface.  The 
cooled  top,  or  skull,  which  contains  th«  precious  metals.  Is  later,  recovered 
and  broken  for  use  as  hlast-furnace  charge 
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Surface  Transport  of 
Ore  and  Tailings 


Methods  of  surface  handling 
of  ore  and  tailings  in  the  Tri- 
State  zinc-lead  district  of  Okla¬ 
homa,  Kansas,  and  Missouri  have 
gradually  changed  with  the  trend  to¬ 
ward  centralized  milling  and  the  in¬ 
troduction  of  new  and  improved  equip¬ 
ment.  The  irregular  character  of  the 
deposits,  coupled  with  the  fact  that  a 
lease  usually  contains  two  or  more  ap¬ 
parently  separate  orebodies,  necessitates 
the  sinking  of  more  than  one  shaft  and 
the  connecting  of  the  “field”  shaft  with 
the  “mill”  shaft  by  surface  haulage  of 
some  type,  or  the  driving  of  a  haulage 
drift  from  the  mill  shaft  to  the  other 
orebodies.  The  surface  connection  is 
the  one  most  commonly  used,  both  be¬ 
cause  the  first  cost  is  lower  and  the  re¬ 
sults  obtained  are  more  generally  satis¬ 
factory. 

With  the  advent  of  centralized  mill¬ 
ing  in  recent  years,  new  problems  of 
transportation  were  introduced.  The 
Bird  Dog  mill  of  the  Commerce  Mining 
&  Royalty  Company  first  connected  all 
field  shafts  with  the  mill  by  a  narrow- 
gage  tramway,  as  all  the  mines  were 
contiguous  to  the  mill,  but  as  outlying 
mines  have  been  added,  the  ore  from 
these  is  hauled  in  10-ton  semi-trailer 
trucks. 

The  Central  mill  of  the  Eiagle-Picher 
Mining  &  Smelting  Company  is  con¬ 
nected  with  its  several  mines  by  a  net¬ 
work  of  standard-gage  track,  using, 
wherever  possible,  trackage  of  the 
several  railroads  which  serve  the  dis¬ 
trict.  After  it  was  in  operation  for 
some  time,  ore  from  small  mines  began 
to  supplement  the  other  tonnage  to  this 
mill.  This  ore  is  all  trucked  in,  as  the 
volume  of  production  is  too  small  to 
warrant  the  expenditure  of  capital  for 
track  facilities.  In  all  operations  where 
ore  is  hauled  by  rail,  it  is  loaded  into 
the  cars  from  a  hopper  or  ore  bin,  but 
at  many  small  mines  where  truck 
haulage  is  used,  the  ore  is  dumped  upon 
the  ground  by  the  shaft  and  loaded 
either  by  hand  or  with  a  power  shovel. 

In  the  early  days  of  tailings  re-treat¬ 
ment,  prior  to  1924,  sands  and  slimes 
only  were  re-treated.  The  mill  consisted 
of  several  tables  and  accessory  equip¬ 
ment,  and  was  set  up  near  the  pond  to 
be  re-treated.  The  sands  and  slimes 
were  loaded  by  hand  into  wagons  and 
dumped  into  a  small  subsurface  hopper, 
which  fed  directly  into  the  boot  of  the 
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formed  under  widely  varying 
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feed  elevator.  After  1924,  when  the 
coarse  j  ig  tailings  began  to  be  re-treated, 
the  larger  volume  of  tailings  available 
permitted  more  elaborate  equipment  for 
transportation.  At  a  mill  re-treating 
tailings  from  a  single  pile,  the  tailings 
are  brought  to  the  mill  by  a  dragline 
scraper  and  dumped  into  a  subsurface 
hopper. 

Centralized  milling  of  tailings  from 
several  piles  brought  a  new  problem  of 
transporting  the  tailings  to  the  mill. 
This  problem  has  been  solved  in  various 
ways,  and  some  of  the  mills  use  a  com¬ 
bination  of  methods.  The  mill  is  usually 
located  at  the  site  of  one  large  pile, 
from  which  the  tailings  are  brought  in 
with  a  dragline  scraper.  At  some  out¬ 
lying  piles,  the  tailings  are  dragged  into 
a  subsurface  hopper  and  then  elevated 
into  a  surface  hopper  by  means  of  a 
belt-and-bucket  elevator  or  a  belt  con¬ 
veyor.  The  tailings  are  then  drawn 
from  the  hopper  and  transported  by 
either  narrow-gage  railroad  or  truck. 
At  other  piles,  the  tailings  are  loaded 
by  power  shovels,  using  either  gasoline 
or  electricity,  and  then  transported  by 
narrow-gage  railroad  or  truck,  usually 
the  latter. 

Details  of  practice  with  respect  to 


transporting  both  mine  ore  and  tailings 
are  given  in  the  remaining  pages  of  this 
article.  The  cases  are  classified  accord¬ 
ing  to  method  of  loading  and  type  of 
transport.  Transport  of  mine  ore  is 
considered  first. 

Loading  Mine  Ore  From  Hopper: 
Railroad  Haulage  —  The  standard 
method  of  surface  transportation  of 
mine  ores  for  many  years  has  been  by 
narrow-gage  railroad.  At  the  “field” 
shaft  the  ore  is  dumped  upon  a  grizzly 
made  of  60-lb.  rails  spaced  8  in.  apart, 
and  the  oversize  is  sledged  through  by 
“screen  apes.”  The  undersize  drops 
into  a  “field”  hopper,  from  which  it  is 
drawn  into  tramcars.  These  cars  are  of 
various  designs,  many  of  them  being 
of  wood  and  built  in  the  company’s 
shops.  Of  late  years,  steel  cars  built 
by  a  regular  equipment  company  have 
come  into  more  general  use.  All  these 
cars  are  of  the  end-dump  type  and  are 
made  similar  to  the  one  shown  in  Fig. 
1.  They  have  a  capacity  of  3  tons,  and 
eight  to  twelve  cars  constitute  a  train, 
depending  on  the  grade.  During  re¬ 
cent  years  gasoline  locomotives,  usually 
7-ton,  have  been  used  almost  exclusively, 
but  formerly  small  steam  locomotives 
were  employed.  The  gage  of  the  rail¬ 
road  is  usually  36  in.,  with  36-lb.  rails. 

After  the  train  is  loaded,  it  is  run 
onto  a  lay-by  or  siding  at  the  foot  of 
the  incline  leading  up  to  the  mill  hopper, 
and  the  cars  are  pulled  up  singly  by 
an  electric  hoist  powdered  with  either  a 
25-  or  35-hp.  motor.  When  less  than 
200  tons  is  to  be  handled  in  eight  hours 
by  the  train,  one  man  constitutes  the 
crew,  loading  the  cars  at  the  field  hopper 
and  operating  the  locomotive  and  the 
hoist  at  the  incline.  When  more  than 
200  tons  per  eight  hours  are  handled, 
one  man  operates  the  tram  and  another 
the  hoist.  In  the  latter  case,  enough 
cars  are  required  so  that  one  train  can 
be  left  at  the  siding  to  be  dumped  while 
the  other  is  going  back  to  the  field 
hopper  to  be  loaded. 

The  incline  leading  to  the  mill  hopper 
is  usually  of  the  two-post  trestle-bent 
type,  with  6x6-in.  timbers  used  for  the 
bents,  which  are  spaced  at  16-ft.  centers, 
and  8x6-in.  stringers  carrying  the 
cross  ties.  All  bents  are  knee-braced  to 
the  stringers  with  6x6’s  and  cross-braced 
and  tied  to  each  other  with  2x8’s.  The 
slope  of  the  incline  depends  on  the 
height  of  the  mill  hopper  and  the 
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1TRAMCAR  (uplifr  left)  of  standard  end- 
dump  type  used  at  Commerce  Mininic  & 
Royalty  Company’s  See  Sah  mine  for  trans¬ 
porting:  ore  from  field  “hopper”  to  the  mill. 
The  cable  is  being  hooked  to  the  car  to  pull 
it  up  the  incline 


2U>fLiOADIJ«G  ORE  (upper  right)  into 
subsurface  hopper  at  Commerce  Mining  & 
Royalty  Company’s  Bird  Dog  mill.  Ten-ton 
antomatlc  drop-bottom  cars  are  hauled  in 
trains  of  ten  by  a  14-ton  gasoline  locomo¬ 
tive  with  a  crew  of  two  men 


3DR.4GGING  T.4IL.IXGS  (center  right) 
onto  a  belt  conveyor  elevation  to  the 
storage  bin  at  H.  D.  Yonngman  mill.  The 
scraper  used  is  merely  a  concave  sheet  of 
steel,  reinforced  with  iron  straps  and  with¬ 
out  side  plates 


4DR.4GI,1NE  SKIi’  (center  left)  or  scraper 
picking  up  a  load  of  tailings  at  C.  Y.  Semple’s 
Rightley  mill.  The  scraper,  which  is  like  the  one 
seen  in  Fig.  3,  is  left  of  center  in  the  foreground 


5.4  SCRAPER  (lower  left)  is  here  dumping  its 
load  of  tailings  into  the  subsurface  bin  or 
hopper  at  a  Tri-State  plant.  This  one  Is  more 
elaborate  in  design  than  some  that  are  used  in 
the  district 


5  BEET  CONVEYOR  (lower  right)  at  Rightlej 
mill  fur  elevating  tailings  from  subsurface  bin 
or  hopper  to  surface  storage  bin,  such  as  shown  in 
Fig.  7,  from  which  the  material  is  later  to  be 
loaded  into  tramcars  for  transport  to  the  mill 
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amount  of  ground  space  available,  but, 
wherever  possible,  it  is  kept  under  30 
deg.  to  the  horizontal.  Dump-ways  at 
the  top  usually  have  a  slope  of  32^ 
deg.,  which  is  steep  enough  to  clean 
the  car  unless  a  wet,  sticky  ore  is  being 
mined. 

At  its  Bird  Dog  (central)  mill  the 
Commerce  Mining  &  Royalty  Company 
uses  10-ton  Sanford-Day  automatic 
drop-bottom  cars,  hauled  in  trains  of 
ten  cars  by  a  14-ton  Whitcomb  gasoline 
locomotive,  with  a  crew  of  two  men. 
These  dump  into  four  200-ton  sub¬ 
surface  hoppers  as  shown  in  Fig.  2._ 
The  railroad  is  2.3  miles  long;  track 
gage  is  42  in.,  with  35-lb.  rails.  All 
ore  is  weighed  before  being  dumped. 
Ore  from  each  mine  is  kept  separate 
until  it  passes  the  sampling  plant. 

The  Central  mill  of  the  Eagle- 
Picher  Mining  &  Smelting  Company 
uses  40-ton,  air-controlled,  side-dump¬ 
ing  cars  of  standard  gage.  These  are 
hauled  in  trains  of  twelve  cars  by  a 
standard  steam  locomotive  leased  from 
the  St.  Louis-San  Francisco  Railroad 
Company.  Existing  trackage  of  the  St. 
Louis-San  Francisco  and  the  Northeast 
Oklahoma  Railroad  is  used  wherever 
possible,  and  spurs  are  built  into  the 
mine  hoppers  where  no  trackage  is  avail¬ 
able.  A  regular  train  crew,  consisting 
of  engineer,  fireman,  conductor,  and 
brakeman,  is  required  to  operate  the 
train.  Four  subsurface  hoppers  of  500 
tons’  capacity  are  provided  for  the  side¬ 
dumping  cars.  Recently,  another  sub¬ 
surface  hopper  has  been  built  to  receive 
ore  brought  in  from  more  distant  points 
in  standard  hopper-bottom  railroad  cars 
and  for  ore  brought  in  by  truck,  either 
drop  -  bottom,  semi  -  trailer  type,  or 
standard  end-dump  type.  Ore  from  each 
mine  is  weighed  and  kept  separate 
until  it  has  passed  the  sampling  plant. 
The  maximum  length  of  haul  at  present 
is  10  miles,  but  when  shipments  begin 
from  some  old  properties  now  being 
reopened  in  the  Oronogo  district  of 
southwest  Missouri,  the  haul  from 
there  will  be  about  35  miles. 

Haulage  Practice 

Loading  Mine  Ore  From  Hopper: 
Haulage  by  Truck  —  Truck  haulage  is 
used  only  at  central  or  custom  mills. 
The  trucks  are  either  standard  2-ton 
end-dump  units  or  of  the  drop-bottom, 
semi-trailer  type,  8  to  10  tons  in 
capacity.  The  driver  loads  them  from 
a  chute,  the  flow  of  ore  being  con¬ 
trolled  by  a  gate,  of  which  various 
types  are  in  use.  They  are  unloaded 
into  small  surface  hoppers  which  dis¬ 
charge  into  the  3-ton  tramcars  by  which 
the  ore  is  elevated  into  the  mill  hopper. 
At  the  foot  of  the  tramway  is  a  shallow 
pit,  above  which  the  hopper  is  built 
just  high  enough  to  accommodate  the 
limited  tonnage  required  to  keep  the 
tram  busy,  and  not  so  high  that  it  re¬ 
quires  a  long  or  steep  embankment  for 
the  trucks  to  climb.  The  tramway  is  of 


the  same  type  as  that  described  pre¬ 
viously. 

Most  of  the  roads  are  of  the  all- 
weather  type  which  have  been  built 
with  waste  rock,  culled  out  by  the 
screen  men,  with  the  voids  filled  with 
mill  tailings.  As  the  country  is  prac¬ 
tically  all  flat  prairie,  and  the  rock  and 
tailings  are  so  readily  accessible,  road 
making  is  inexpensive,  and  so  no 
trouble  is  had  in  wet  weather  on  ac¬ 
count  of  trucks  miring  in  the  mud. 
State  laws  require  all  trucks  of  the  size 
used  to  be  equipped  with  dual  rear 
wheels,  and  on  the  semi-trailer  type 
trucks  all  four  wheels  of  the  trailer  are 
so  equipped.  The  length  of  haul  is 
usually  less  than  two  miles,  but  in  one 
instance  is  as  much  as  7^  miles. 

Truck  haulage  of  mine  ore  is  more 
expensive  than  for  tailings,  because 
smaller  tonnages  are  handled  in  trucks 
of  the  same  size,  because  of  the  greater 
percentage  of  voids  in  the  ore.  More 
time  is  lost  in  loading  and  unloading 
mine  ore,  due  to  large  boulders  jamming 
in  the  chutes.  Tire  costs  also  are  much 
higher,  owing  to  spillage  of  large,  sharp 
fragments  of  ore,  especially  when  the 
trucks  are  being  loaded.  The  chert 
breaks  into  angular  pieces,  many  of 
which  have  very  sharp  edges.  These 
frequently  wedge  between  the  two 
casings  of  the  dual  wheels,  and,  if  the 
truck  driver  does  not  periodically  in¬ 
spect  his  tires,  he  may  ruin  two  casings 
in  just  a  few  trips. 

Loading  Mine  Ore  by  Hand  or  Power 
Shovel:  Haulage  by  Truck — Most  of 
the  smaller  custom  mills  use  the  2-ton 
end-clump  trucks,  which  are  loaded  by 
hand.  Mines  supplying  ore  to  these 
mills  usually  are  worked  by  several 
partners  and  produce  less  than  100  tons 
of  ore  per  day.  The  truck  driver  and 
one  helper,  using  the  standard  No.  2 
scoop,  load  the  ore  from  the  ground, 
shoveling  ofif  3xl2-in.  green  oak  boards 
onto  which  it  has  been  dumped. 

At  the  mill  the  ore  is  dumped  into  a 
small  subsurface  hopper  and  transferred 
to  the  mill  hopper  by  means  of  the 
standard  incline  tram,  or  the  subsurface 
hopper  is  built  adjoining  the  mill  shaft 
and  the  ore  drawn  into  cans  in  the  mill 
shaft  and  hoisted  into  the  hopper  in  the 
conventional  manner.  In  the  latter 
case,  the  shaft  is  boarded  over  at  the 
required  distance  below  the  chute  to 
permit  easy  loading  of  the  can.  This 
method  requires  an  extra  man  for  load¬ 
ing  the  cans,  but  ordinarily  this  opera¬ 
tion  is  intermittent,  and  the  extra  man 
is  used  at  other  jobs  around  the  mill 
while  waiting  for  the  trucks  to  bring 
in  ore. 

The  Eagle-Picher  Mining  &  Smelt¬ 
ing  Company  has  been  taking  some  ore 
from  mines  that  yield  too  much  tonnage 
to  be  loaded  by  hand,  but  which  have 
too  little  ore  in  reserve  to  warrant  the 
construction  of  a  hopper.  Ore  from 
these  mines  is  loaded  off  the  ground  by 
power  shovels  into  8-  to  10-ton  drop- 
bottom,  semi-trailer  trucks  or  into  2-ton 


dump  trucks.  The  supply  of  this  kind 
of  ore  is  not  constant,  so  the  company 
does  not  own  a  shovel  but  rents  one  as 
needed  from  one  of  the  local  contractors. 
These  shovels,  which  are  the  same  as 
those  used  for  loading  tailings,  are 
usually  equipped  with  or  ^-cu.yd. 
dippers,  caterpillar  tread,  and  powered 
by  a  gasoline  engine.  The  shovel  is 
loaded  on  a  truck  for  transportation 
from  mine  to  mine. 

Handling  Tailings 

Moving  Tailings  by  Dragline  Scraper 
— Tailings  re -treatment  mills  which  are 
getting  their  supply  from  a  single  pile 
almost  always  use  a  dragline  scraper 
for  conveying  the  tailings  into  the 
hopper  at  the  mill.  Some  mills  drag 
the  tailings  into  a  small  hopper  which 
feeds  directly  into  the  boot  of  the  feed 
elevator  through  a  chute  with  a  gate 
for  regulating  the  flow  of  feed.  At 
other  mills  where  the  tailings  pile  is 
so  located  that  the  tailings  cannot  be 
dragged  directly  to  the  feed  elevator, 
they  are  dragged  into  a  small  transfer 
hopper  which  feeds  onto  a  belt  con¬ 
veyor.  In  this  case  the  conveyor  usually 
feeds  into  an  elevated  mill  storage 
hopper  from  which  the  tailings  feed  by 
gravity  onto  a  screen  or  directly  to  the 
jigs. 

The  scrapers  are  of  various  designs. 
Many  of  them  are  merely  concave  sheets 
of  steel,  about  ^  in.  thick,  reinforced 
with  two  soft  iron  straps  with  no  side 
plates  (Figs.  3  and  4).  Others  are  more 
elaborate,  with  side  plates  and  rein¬ 
forced  with  tie  rods  as  shown  in  Fig.  5. 
The  average  boat  load  is  about  one  ton 
of  tailings,  although  this  fig^ure  varies 
somewhat,  as  the  boats  are  not  all  of 
the  same  size. 

Double-drum  geared  hoists  generally 
powered  with  75-hp.  electric  motors  are 
used.  The  tail  rope  runs  on  a  36-in. 
sheave  wheel  mounted  in  an  A-frame. 
This  frame  is  anchored  by  cables  to  a 
deadman,  usually  consisting  of  a  6x6-in. 
post  buried  horizontally  in  the  ground 
and  braced  by  long  pieces  of  drill  steel 
driven  into  the  ground.  This  mounting 
is  necessarily  crude,  as  it  must  be  moved 
frequently. 

Discarded  ^-in.  oil-field  cable  is  used. 
This  cable  is  composed  of  six  strands 
and  is  split  into  two  pieces  of  three- 
strand  cable  for  the  pull  rope  or  three 
pieces  of  two-strand  cable  for  the  tail 
rope.  Used  cable  of  this  type  has  been 
found  to  be  the  most  economical,  due 
to  the  great  amount  of  wear  caused  by 
the  cable  dragging  over  the  tailings. 

Tailings  often  include,  a  considerable 
quantity  of  mafeasite  or  calcite,  which, 
upon  weathering,  cements  them  so  that 
they  must  be  blasted  loose  before  load¬ 
ing.  Usually,  only  irregular  masses  of 
the  tailings  are  so  cemented.  Wherever 
possible  the  piles  are  drilled  from  the 
top  with  an  auger  bit.  The  holes  are 
about  8  ft.  deep  and  about  4  ft.  back 
from  the  face.  A  slow  explosive. 
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usually  about  20  per  cent  ammonia 
dynamite,  is  used.  If  the  consolidated 
tailings  are  too  far  below  the  top  of  the 
pile  to  be  reached  conveniently,  a  small 
hole  is  dug  immediately  under  the  con¬ 
solidated  mass  with  a  shovel,  the 
dynamite  placed  in  it  and  then  care¬ 
fully  tamped.  This  method  is  always 
dangerous,  for  the  tailings  may  cave 
and  bury  a  man.  It  is  the  general  prac¬ 
tice  in  the  district  to  have  two  men 
drill  and  load  all  holes  for  blasting, 
one  man  stationing  himself  in  such  a 
position  that  he  can  watch  for  any 
sign  of  movement  of  the  tailings  while 
the  other  man  cuts  his  hole  and  loads 
it.  At  the  first  sign  of  movement  the 
first  man  warns  the  other  of  the  danger. 
Several  men  have  been  buried  under 
tailings  slides,  but  the  accident  rate  is 
comparatively  low  when  the  tonnage  of 
tailings  which  have  been  moved  is  taken 
into  consideration.  All  shots  are  fired 
with  a  fuse. 


*  or  syNtem,  as  ahown  above,  is  in  use  at 
this  property  of  the  Atlas  Milling  Company 
for  loadingr  taiiings  into  trucks.  Scraper  Is 
left  center.  Drag  hoist  house  and  subsurface 
bin  are  in  center.  From  the  latter  a  con¬ 
veyor  runs  to  the  surface  storagre  hopper  at 
the  right 

8  STORAGE  “HOPPER”  (center  left, 
below)  at  the  Rightley  mill  of  the  C.  Y. 
Semple  properties.  From  this  the  taiiings  are 
loaded  into  tramcars  to  be  taken  to  the  mill 

9  TRUCK  UNLOADING  tailings  (center 
right,  below)  into  a  storage  bin  along¬ 
side  of  the  Sooner  mill  of  Tri-State  Zinc,  Inc. 
From  here  they  are  fed  directiy  into  the 
boot  of  the  feed  elevator  within  the  building 

1  ^  SUBSURFACE  TRANSFER  HOP- 
-l-W  PER  (at  bottom  left)  here  receives  a 
load  of  tailings  from  a  truck.  A  belt  con¬ 
veyor,  seen  at  right,  then  transports  the 
material  to  the  mill 

U  POWER  SHOVELS  (bottom  right) 
are  used  for  loading  by  several  com¬ 
panies  that  are  operating  central  tailings 
miils.  Here  at  the  Ottawa  mill  of  Tri-State 
Zinc,  Inc.,  a  gasoline-driven  unit  is  fiiiing  a 
semi-trailer  truck.  Note  the  bench  system 


Loading  Tailings  With  Dragline 
Scraper:  Haxding  by  Truck  or  Railroad 
— When  the  tailings  pile  is  too  far  from 
the  mill  to  drag  in  directly  or  by  use  of 
a  belt  conveyor,  the  tailings  may  be 
dragged  into  a  small  surface  or  sub¬ 
surface  hopper  which  feeds  onto  a  belt 
conveyor.  This  conveyor  elevates  the 
tailings  into  a  larger  storage  hopper, 
from  which  they  are  drawn  into  either 
trucks  or  narrow-gage  tramcars  for 
transportation  to  the  mill.  Such  a 
sy.stem  of  loading  is  shown  in  Figs.  5, 
6,  7,  and  8. 

The  trucks  used  are  usually  the  8- 
to  10-ton,  drop-bottom,  semi-trailer  type 
previously  mentioned.  Length  of  haul 
is  usually  less  than  a  mile,  though  some 
companies  haul  tailings  by  truck  as 
much  as  3  miles.  The  trucks  unload 
either  into  a  storage  hopper  alongside 
the  mill,  from  which  the  tailings  are 
fed  directly  into  the  boot  of  the  feed 
elevator  (Fig.  9),  or  into  a  small  sub- 


surface  transfer  hopper  which  feeds  onto 
a  belt  conveyor  for  transfer  to  the  mill 
storage  hopper  (Fig.  10). 

The  tramcars  are  6-  to  7-ton,  side- 
dump  and  36-in.  gage.  A  7-ton  gasoline 
locomotive  hauls  a  train  of  three  to 
four  cars.  Narrow-gage  trams  are 
usually  confined  to  hauls  of  less  than 
half  a  mile.  One  man  constitutes  the 
crew;  he  pulls  the  tailings  from  the 
hopper,  operates  the  locomotive,  and 
unloads  the  cars  at  the  mill.  Where 
tramcars  are  used,  they  unload  into  a 
small  transfer  hopper  and  the  tailings 
are  elevated  into  the  mill  storage  hopper 
by  means  of  a  belt  conveyor. 

Loading  Tailings  by  Power  Shovel: 
Hauling  by  Trucks — Several  companies 
operating  central  tailings  mills  use 
power  shovels  for  loading  (Fig.  11). 
These  can  be  moved  easily  from  place 
to  place  and  permit  a  more  thorough 
mixing  of  the  tailings  from  the  face  of 
the  pile  before  they  are  hauled  to  the 
mill.  When  the  shovel  is  not  busy  load¬ 
ing,  it  may  move  tailings  from  the 
original  pile  to  another  pile  on  the 
opposite  side  of  the  shovel.  In  this 
movement  of  the  tailings,  an  attempt 
is  made  to  build  the  second  pile  from 
as  wide  a  vertical  range  as  possible. 
The  trucks  are  then  loaded  from  this 
new  pile. 

One  company  has  adopted  the  policy 
of  moving  tailings  from  the  higher  piles 
in  two  benches  (Fig.  11).  This  method 
gives  a  lower  powder  cost,  as  the  shovel 
can  break  up  many  consolidated  masses 
which  otherwise  would  have  to  be 
blasted.  Also,  it  eliminates  much  of  the 
danger  from  slides,  for  the  shovel 
runner  has  better  control  over  the  shape 
of  the  face  he  is  cutting. 

Several  of  the  shovels  use  electric 
power,  but  the  majority  of  them  are 
powered  by  gasoline  engines.  As  noted 
before,  all  are  equipped  with  caterpillar 
treads,  and  dippers  of  either  i  or  |  yd. 
The  |-yd.  dipper  when  loaded  to  capacity 
really  holds  about  one  yard,  which 
weighs  approximately  2,200  lb.  for  wet 
tailings.  (The  moisture  content  varies 
with  the  seasons  of  the  year  and  with 
the  quantity  of  finer  sizes  in  the  tail¬ 
ings.)  A  i-yd.  shovel  loads  nine 
dippers,  or  between  9  and  10  tons  of 
tailings,  in  about  three  minutes.  Two 
men,  the  operator  and  the  helper,  con¬ 
stitute  the  shovel  crew.  They  also  do 
whatever  blasting  is  necessary. 

Most  of  the  companies  are  using  8- 
to  10-ton,  semi-trailer  trucks,  but  one 
company  has  found  it  more  economical 
to  use  a  2-ton  Ford  V-8  chassis  with  a 
custom-built  drop-bottom  body.  The 
differential  seems  to  be  the  weak  point 
of  all  the  trucks.  With  the  lighter 
truck,  a  new  differential  can  be  installed 
by  the  company’s  own  mechanic  in  a 
short  time  and  at  a  low  replacement  cost. 
It  is  necessary,  of  course,  to  make  more 
trips  with  the  smaller  truck,  but  this 
company  finds  that  its  ton-mile  cost  is 
lower  with  the  smaller  truck,  and  it  has 
no  difficulty  in  keeping  the  mill  supplied 
with  tailings. 


Where  trucks  are  used  in  connection 
with  a  power  shovel,  the  method  of  un¬ 
loading  tailings  at  the  mill  is  similar  to 
the  methods  already  described  earlier 
in  the  paper. 

Cost  Data 

Cost  of  Hauling  Mine  Ore — Hauling 
costs  for  mine  ore  are  given  in  Table  I. 
In  every  instance,  the  loading  of  ore 
from  the  hopper  into  the  tramcars  or 
trucks,  and,  in  the  case  of  the  narrow- 
gage  tram,  the  hoisting  of  the  cars  up 
the  incline  tram,  are  included  in  the 
haulage  cost.  In  the '  case  of  truck 
haulage,  the  cost  of  elevating  the  ore 
into  the  mill  hopper  is  not  included  in 
the  haulage  cost. 

In  Cost  No.  1  in  Table  I  the  portion 
of  the  cost  directly  chargeable  to  the 
tramming  from  mine  to  mill  is  3.29c. 
per  ton;  the  balance  of  1.11c.  per  ton  is 
chargeable  to  the  incline  hoisting  into 
the  mill  hopper.  This  latter  charge  is 
made  up  of  0.29c.  per  ton  for  maintenance 
and  0.82c.  per  ton  for  electric  power.  As 
the  same  man  operates  the  locomotive 
and  the  incline  hoist,  no  division  of 
labor  charges  was  made. 

In  Cost  No.  2  the  ore  is  discharged 
into  subsurface  hoppers,  eliminating  the 
incline  tram.  Depreciation  of  equip¬ 
ment  is  charged  off  at  the  rate  of  0.51c. 
per  ton.  An  unusual  labor  charge  is 
0.45c.  per  ton  for  a  flagman  where  the 
railroad  crosses  a  main-traveled  high¬ 
way.  Six  8-ton  Granby-type  cars  are 
pulled  by  a  7-ton  gasoline  locomotive. 
All  equipment  is  new,  which  probably 
accounts  for  the  low  maintenance  cost. 

In  Cost  No.  3  the  hauls  range  from 
I  of  a  mile  to  4  miles,  averaging  1.07 
miles.  All  roads  traveled  are  graveled 
with  local  tailings.  Semi-trailer  9-ton 
drop-bottom  trucks  are  used.  Amortiza¬ 
tion  is  charged  off  at  the  rate  of  1.13c. 


per  ton,  which  includes  depreciation  of 
equipment,  tag  fees,  and  special  truck 
taxes. 

It  is  of  interest  to  note  that  the  direct 
charges  for  the  narrow-gage  railroad 
(Cost  No.  1)  and  the  truck  (Cost  No. 
3)  are  very  nearly  the  same  on  the  per- 
ton  basis,  but  the  truck  cost  is  much 
lower  on  the  ton-mile  basis. 

One  company  reports  having  con¬ 
tracted  for  loading  a  small  part  of  its 
ore  by  power  shovel  at  a  cost  of  5  to  8c. 
per  ton.  This  is  the  only  loading  cost 
available.  It  is  higher  than  the  cost 
for  loading  tailings  by  power  shovel, 
but  this  is  to  be  expected,  for  the  mine 
ore  is  more  difficult  to  handle,  requiring 
more  time  to  load.  Also,  the  hauls  for 
mine  ore  are  usually  longer  than  for 
tailings,  so  that,  unless  extra  trucks  are 
available,  the  shovel  is  idle  for  a  larger 
part  of  the  shift. 

Cost  of  Loading  Tailings — The  costs 
for  various  methods  of  loading  tailings 
are  shown  in  Table  II.  Item  No.  1 
shows  a  representative  cost  for  dragging 
tailings  directly  into  the  mill  hopper. 
Of  the  charge  for  maintenance  and 
supplies,  0.12c.  per  ton  is  chargeable  to 
the  hoist  and  0.33c.  per  ton  to  the  cable. 
No  amortization  charge  was  reported. 

Costs  No.  2  and  No.  3  are  for  the 
system  using  a  dragline  scraper,  trans¬ 
fer  hopper,  belt  conveyor,  and  storage 
hopper  for  loading  into  tramcar  or 
truck.  In  both  instances  the  cost  of 
loading  the  tailings  from  the  hopper  into 
tramcar  or  truck  is  included  in  the 
haulage  cost.  The  capital  investment 
in  Cost  No.  2  was  $4,150,  and  in  No.  3 
$4,983.63. 

Loading  costs  with  gasoline  power 
shovel  are  given  in  it^ms  No.  4,  No.  5, 
and  No.  6.  In  the  first  case  a  |-yd. 
dipper  is  used.  This  cost  includes  a 
rental  pavment  of  Ic.  per  ton.  The  cost 
of  the  shovel  was  $6,300.  Costs  for 


Table  I — Cost  of  Hauling  Mine  Ore,  per  Ton 


Supplies 

Total 

Tons 

Length  of 

Type  of  Equipment 

Labor,  Cents  and 

Power,  Cents 

Operating 

Ore 

Haul,  Miles 

Repairs,  Cents 

Cost,  Cents 

Hauled 

1.  Narrow-Oa're  railroad 

1.91 

1.33 

1.16 

4.40 

100.863 

0.31 

2.  Narrow-Gas:e  railroad 

1.25 

0.05 

0.30 

1.60 

121.762 

0.50 

3.  Truck . 

1.86 

1.09 

0.74 

3  69 

41.052 

1.07 

Table  II — Cost  of  Loading  Tailings,  per  Ton 


Supplies 

Total 

Tons  of 

Type  of  Equipment 

Labor,  Cents  and  Power,  Cents 

Repairs,  Cents 

Operating 
Coot,  Cents 

Tailings 

Loaded 

1.  Dragline  into  mill  hopper . 

1.92 

0.45 

0.71 

3.08 

50,312 

2.  Dragline  into  surface  hopper . 

1.86 

1.28 

0.73 

3.87 

305,909 

3.  Dragline  into  surface  hopper . 

1.20 

1.28 

0.52 

3.00 

312,715 

4.  Power  shovel . 

1.33 

2.36 

(a) 

3.69 

33,744 

5.  Power  shovel . 

0.95 

0.58 

0.47 

2.00 

48,000 
per  month 

6.  Power  shovel . 

1.70 

0.33 

0.72 

2.75 

700  per 
24  hours 

Table  III — Cost  of  Hauling  Tailings,  per  Ton 


Supplies 

Total 

Tons  of 

Len^h  of 

Type  of  Equipment 

Labor,  Cents  and  Power,  Cents 

Repairs  (a)  Cents 

Operating 
Cost,  Cents 

Tailings 

Hauled. 

Haul,  Miles 

1.  Narrow-Gage  railroad 

0.93 

0.47 

(a) 

1.40 

305,909 

0.80 

2.  Narrow-Gage  railroad 

0.24 

0.20 

1.00 

3.60 

700  per 

24  hours 

0.25 

3.  Truck . 

3.00(6) 

369,117 

0.50 

4.  Truck . 

1.22 

6.40 

6.75 

2.37 

48,000 
per  month 

1.30 

5.  Truck . 

.... 

20.0-27. 5(c) 

(a)Gaaoline  and  oil  included  in  supplies  and  repairs.  (^Contract  price.  (c)Contract  price  for  slimes  only 
See  more  detailed  description. 


December,  1935  —  Engineering  and  Mining  Journal 


605 


gasoline,  oil,  and  grease  are  included  in 
the  supplies  and  repairs  item.  The 
shovel  had  been  in  operation  only  about 
30  da)rs.  It  was  expected  that  a  cost  of 
about  4c.  per  ton,  including  rental  pay¬ 
ment,  would  be  realized  after  the  shovel 
had  been  operated  for  a  longer  period. 

In  the  second  case  a  |-yd.  dipper  is 
used.  The  capital  investment  of  $5,429 
is  amortized  at  the  rate  of  0.5c.  per  ton. 

The  third  case  is  perhaps  not  repre¬ 
sentative  of  present-day  practice,  as  it 
was  one  of  the  pioneer  attempts  to  use 
a  power  shovel  for  loading  tailings. 
The  figures  seem  to  be  well  in  line  with 
the  others  shown,  so  it  has  been  in¬ 
cluded.  A  |-yd.  dipper  was  used.  The 
mill  capacity  was  limited  to  700  tons 
of  tailings  per  24  hours,  or  an  average 
of  21,000  tons  per  month.  The  cost  of 
the  shovel  was  $5,475  and  was  amortized 
at  the  rate  of  1.07c.  per  ton. 

Cost  of  Hauling  Tailings — The  costs 
of  hauling  tailings  are  shown  in  Table 
III.  Gasoline,  oil,  and  gas  for  the 
locomotive  in  item  No.  1  are  included 
in  the  supplies  and  repairs  item.  The 
haul  is  0.8  mile,  using  36-in.  gage  track. 
Equipment  consists  of  a  7-ton  Plymouth 
gasoline  locomotive  hauling  three  6-ton 
Elaston,  Granby-type,  side-dump  cars. 
The  cars  dump  into  a  subsurface  trans¬ 
fer  hopper,  and  the  tailings  are  carried 
by  belt  conveyor  to  the  mill  storage 
hopper.  The  first  cost,  including  that 
of  the  belt  conveyor,  was  $3,639.18. 
No  amortization  charge  was  reported. 

In  item  No.  2  the  haul  is  1,400  ft.  and 
the  equipment  consists  of  a  4-ton  loco¬ 
motive  and  two  side-dump  cars  of  105- 
cu.ft.  capacity.  Cars  dump  from  a 
trestle  20  ft.  above  ground  at  the  mill, 
and  the  tailings  are  fed  directly  to  the 
feed  elevator.  The  equipment  is 
amortized  at  the  rate  of  0.5c.  per  ton. 

The  trucks  used  in  item  No.  3  are 
8-ton,  semi-trailer  type.  They  were 
contracted  for  at  the  rate  of  3c.  per  ton, 
for  lengths  of  haul  of  ^  and  |  mile 
(average  shown  is  i  mile)  over  gravel 
roads. 

In  item  No.  4  Uvo  10-ton  semi-trailer 
trucks  are  used.  The  length  of  haul  is 
1.3  miles  over  gravel  roads.  Included 
in  the  maintenance  cost  is  an  item  for 
tag  or  license  fees  of  $112  per  year  for 
the  two  trucks  and  $200  per  year  for 
the  trailers.  The  equipment  cost  of 
$5,600  is  amortized  at  the  rate  of  0.6c. 
per  ton. 

In  Cost  No.  5,  two-ton  dump  trucks 
are  used  for  hauling  slimes  only,  over 
gravel  and  dirt  roads.  This  type  of 
tailings  makes  up  only  a  small  part  of 
the  regular  feed.  The  value  contained 
in  the  slimes  runs  from  10  to  15  per 
cent  zinc  sulphide,  or  higher,  as  against 
slightly  over  2  per  cent  zinc  sulphide 
for  the  coarse  tailings,  so  a  higher 
haulage  cost  is  permissible.  Although 
it  was  not  indicated  in  the  report,  this 
cost  probably  includes  loading  of  the 
trucks  by  hand. 

I  had  hoped  that  a  larger  number  of 
cost  figures  would  be  available  than 


those  shown  herewith,  but  the  figures 
given  are  believed  to  be  fairly  represen¬ 
tative  of  the  district.  More  detailed 
descriptions  of  the  equipment  used  have 
not  b^n  attempted,  as  I  thought  they 
would  be  too  burdensome  in  a  paper 
of  this  general  nature. 

I  wish  to  acknowledge  the  cooperation 


of  the  several  operators  in  the  district 
who  have  permitted  the  use  of  their 
cost  data  and  supplied  the  other  de-j 
tails  used  in  this  paper,  and  to  thank] 
M.  D.  Harbaugh,  secretary  of  the  Tri-j 
State  Zinc  and  Lead  Ore  Producersi 
Association,  for  his  suggestions  and  I 
criticism. 


Treated  Timber 

As  a 

Mining  Asset 


Harry  E,  Tufft 

6219  Thirty-third  St.,  N.W., 
Washington,  D.  C. 


Throughout  the  3o  years 

since  mine  operators  began  to  ex¬ 
periment  with  the  treatment  of 
timber  with  wood  preservatives,  the  use 
of  treated  wood  in  other  large  w'ood- 
using  industries  has  greatly  increased. 
Nevertheless,  up  to  1925  relatively  few 
mines  had  used  treated  timber.  Though 
long-time  service  records  are  few,  an¬ 
thracite,  bituminous-coal,  iron,  copper, 
gold,  and  lead-silver  mines  are  each 
represented  by  operations  where  mine 
timbers  treated  with  creosote  or  zinc 
chloride  were  sound  after  six  to  ten 
years,  although  untreated  timbers  had 
lasted  only  a  few  years.  Where  good 
penetrations  were  obtained  with  these 
preservatives,  timbers  tested  were  still 
in  service  twelve  to  twenty  years  (and 
in  one  or  two  cases  had  been  salvaged 
and  re-used)  in  places  where  untreated 
timber  decayed  in  one  to  four  years,  ac¬ 
cording  to  information  that  I  obtained 
from  several  coal  and  metal-mine  opera¬ 
tors.  In  a  few  cases  old  openings  were 
abandoned  after  years  of  service  before 
the  average  life  of  the  treated  timbers 
could  be  ascertained. 

Since  1906,  when  the  United  States 
Forest  Service  began  records  in  the 
Silver  Creek  colliery,^  the  abandonment 
of  workings,  crushing,  and  loss  of  iden¬ 
tifying  marks  necessitated  the  abandon¬ 
ment  of  most  of  the  test  groups  before 
the  ultimate  life  of  the  treated  timbers 
could  be  ascertained.  In  May,  1925,  an 
inspection  of  a  group  of  zinc  chloride 
timbers  showed  that  the  average  life  of 
this  group  had  not  been  reached  after 

^Wood  Preserving  News,  1925,  p.  154. 


more  than  eighteen  years  of  service. 
The  creosoted  timbers  had  then  been 
practically  all  inaccessible  for  years,  but 
a  few  reached  in  a  study  by  the  Car¬ 
negie  Institute  of  Technology-  were 
sound  after  twenty  years.  A  few  of  the 
zinc  chloride  timbers  were  inspected  in 
1931  after  24  to  25  years’  service  by 
Galen  Wood®,  and  borings  showed  zinc 
chloride  present  in  amounts  more  than 
sufficient  to  protect  them.  Sodium 
fluoride  has  also  given  good  results. 

A  remarkably  complete  record  has 
been  kept  by  the  Burlington  Railway  for 
over  25  years  on  creosoted  ties  in  its 
tracks,  which  showed  that  the  average 
life  had  not  been  reached,  compared  with 
5i  years’  life  for  untreated  ties.  Ash, 
hickory,  oak,  maple,  and  tamarack  and 
elm  ties  treated  with  zinc  chloride  aver¬ 
aged  from  15  to  21  years.  The  creosoted 
ties  received  10  to  12  lb.  of  creosote 
per  cubic  foot  and  the  zinc  ties  ^  lb.  of 
the  dry  salt.  Although  in  a  region  of 
moderate  rainfall  and  temperatures,  the 
exposure  and  service  in  these  heavy- 
duty  tracks  is  more  severe  than  the  aver¬ 
age  mine. 

Various  other  preservative  oils  and 
salts,  mostly  proprietary  preservatives, 
have  been  used  in  mines.  Some  of  them 
have  shown  that  they  have  considerable 
merit.  In  selecting  a  wood  preservative, 
long-time  service  records  are  the  most 
reliable  criterion.  The  mine  operator 
who  chooses  a  wood  preservative  which 
has  demonstrated  its  value  by  long-time 

^Bulletin  33,  Carnegie  Institute  of  Tech¬ 
nology. 

^Wood- Preserving  News,  1932,  p.  57. 
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FIG.  1.  .  .  .  CURVES  showing:  the  estimated  percentage 
of  renewais  of  timber  for  an  average  life  of  three  years 
for  untreated  wood  and  an  average  life  of  twelve  to 
twenty  years  for  treated  timber 


■Period  of  decreasing 
number  of  renerrafs 


AT  A  TREATMENT  PUANT.  A  cylinder  load  of 
wooden  ties  that  have  been  preserved  against  rot  and 
are  ready  to  be  pulled  out 


Operators  Who  Have  Used 
Processed  Wood  in  the  Last  Eight  Years 
Have  Collectively  Saved  Themselves 
More  Than  $3,000,000 


FIG.  2.  .  .  .  AVERAGE  RENEWALS  of  cross  ties  per 
mile  of  track  for  26  railway  systems  are  shown  by  this 
curve.  Note  the  decline  in  renewals  after  most  of  the  old 
untreated  ties  have  been  replaced 


handling',  and  still  has  years  of  service 
ahead. 

An  estimate  of  the  possible  removals 
from  all  the  mine  timber  and  mine  ties 
treated  by  any  method  of  preservative 
material  •was  made  by  me  for  the  timber 
installed  during  this  seven-year  period. 
Records  for  the  last  few  years  are  not 
at  hand  and  are  not  included,  as  the 
timber  would  not  have  been  installed 
long  enough  to  expect  any  special  dif¬ 
ference  between  treated  and  untreated 
to  be  manifested,  at  least  so  far  as  re¬ 
movals  are  concerned.  In  making  this 
estimate,  as  shown  in  Table  II,  twelve 
to  fifteen  years  was  taken  as  the  average 
life  of  the  timber  pressure-treated  with 
zinc  chloride  and  creosote,  eight  years 
for  that  treated  with  miscellaneous  salts 
and  oils,  and  three  years  for  untreated 
under  similar  conditions. 

The  lowest  cost  of  treatment  which  I 
have  noted  is  about  $7  or  $8,  where  the 
timber  is  peeled,  seasoned,  and  dipped 
in  some  preservative  oil,  per  1,000  board 
feet.  This  timber  naturally  cannot  be 
expected  to  give  such  good  service  as 
pressure-treated  timber.  The  cost  of 
timber  pressure-treated  with  zinc  chlo¬ 
ride  usually  ranged  from  $12  to  $18  per 
1,000  board  feet,  and  the  cost  for  stand¬ 
ard  pressure  treatment  with  creosote 
was  somewhat  higher.  Although  mines 
operating  a  small  pressure  plant  gen- 


over  64,000,000  board  feet,  or  about 
5,350,000  cu.ft.,  of  timber,  including 
mine  ties,  which  received  some  kind  of 
preservative  treatment,  was  installed  in 
the  bituminous  coal,  anthracite,  and 
metal  mines  of  the  United  States.  I 
have  calculated  this  figure  (Table  I) 
from  various  sources,  including  in  the 
main  reports  of  consumption  of  treated 
wood  (United  States  Forest  Service), 
supplemented  by  personal  information. 

The  life  of  untreated  timber  in  the 
mines  where  this  treated  timber  was 
used  ranged  from  less  than  two  years 
to  over  ten  years,  but  did  not  exceed  two 
to  four  years  on  an  average.  By  1935 
the  untreated  timber,  no  doubt,  had  been 
replaced  at  least  once  and  in  some  cases 
two  or  even  three  times,  under  similar 
conditions.  Most  of  the  treated  timber 
in  all  probability  is  still  in  place.  Some 
few  hundreds  of  treated  timbers  had 
been  lost  by  crushing,  which  could  not 
have  been  foreseen;  some  losses  had  re¬ 
sulted  from  decay,  due  to  sawing  off  or 
otherwise  mutilating  treated  timber  in 
installing  it,  or  damage  by  flying  rock 
in  blasting,  and  from  imperfect  treat¬ 
ment  in  improvised  non-pressure  tanks. 
With  small  mine  ties,  salvaging  and  re¬ 
spiking  is  the  most  serious  cause.  Most 
of  the  timber  that  received  treatment 
was  impregnated  in  pressure  plants  with 
proved  preservatives,  and  had  careful 


Years  of  study  have  been 
given  to  this  subject  by  the 
author,  both  as  a  Govern¬ 
ment  engineer  and  in  com¬ 
mercial  service.  He  has  also 
written  various  publications 
wherein  it  is  discussed.  His 
present  contribution  is  both 
interesting  and  timely 


records,  and  insists  on  good  penetration 
with  an  adequate  quantity  of  preserva¬ 
tive,  can  be  sure  of  getting  good  results. 

Since  1925  the  use  of  treated  timber 
in  mines  has  increased  greatly.  In  a 
iiumber  of  properties  that  I  visited  this 
timber  had  not  been  in  use  long  enough 
to  make  possible  any  estimate  as  to  ac¬ 
tual  savings  realized  in  average  life  and 
cost  per  year  of  service,  although  it  had 
already  demonstrated  its  superiority 
over  the  untreated  checks.  With  reason¬ 
able  reservations,  however,  enough  data 
are  available  to  make  a  general  analysis. 

During  the  seven-year  period  1925  to 
1931,  which  has  witnessed  the  greatest 
expansion  in  mine-timber  treatment, 
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erally  report  costs  lower  than  for  com¬ 
mercially  treated  timber,  the  mine  op¬ 
erators  often  do  not  include  charges  that 
the  commercial  plant  must  include;  for 
example,  seasoning  and  storage  charge, 
interest  on  investment,  and  depreciation 
of  plant.  Also,  the  mine  may  charge  off 
part  of  the  labor  cost  and  supervision 
to  other  operations,  as  those  of  the  trans¬ 
portation  department,  timber  yard  and 
general  office. 

Figures  that  I  obtained  (Table  III) 
on  the  average  cost  of  untreated  timber 
in  the  sizes  and  quantities  and  species 
used,  for  a  number  of  large  anthracite, 
bituminous  coal,  and  metal  mines  located 
in  six  States  (Illinois,  Indiana,  Penn¬ 
sylvania,  West  Virginia,  Michigan,  and 
Arizona)  where  most  of  the  treated  mine 
timber  is  used,  indicate  that  if  this  tim¬ 
ber  cost  from  20  to  40c.  per  cubic  foot 
($17  to  $35  per  1,000  board  feet)  be¬ 
fore  treatment,  or  at  30c.  a  cubic  foot, 
the  5,300,000  cu.ft.  used  would  be  valued 


Table  I  —  Mine  Timber  (Including 
Mine  Ties)  Treated  During  the 
Seven  Years,  1925-1931 

Board  Feet  . —  (x  1,000)  Treated  With  — , 


Zinc  Other  Oils 

Year  Chloride  Creosote  and  Salts  Total 
1925-26 .  3,206 

1927  .  3,062  1,384  2,759  7,195 

1928  .  5,831  550  3,430  9,811 

1929  .  9,673  7,651  7,078  24,412 

1930  .  3,382  2,708  3,945  10,035 

1931  .  4,756  2,612  2,276  9,644 

Total..  26,704  14,905  19,488  64,303 


at  $1,590,000  as  a  conservative  figure. 
The  costs  of  installation  are  rarely  less, 
and  usually  more,  than  10c.  per  cubic 
foot  (some  examples  are  shown  in  Table 
III),  and  doubtless  exceeded  $530,000. 
Replacement  costs  are  usually  as  much 
as  and  sometimes  more  than  double. 
The  costs  of  treatment  and  preservatives 
used  ranged  from  13c.  up  to  25c.  a  cubic 
foot,  but  in  all  likelihood  did  not  aver¬ 
age  over  17c.  per  foot,  or  over  $901,000. 
This  would  make  a  total  investment  by 
the  industry  of  $3,021,000  in  treated 
timber  in  this  period,  of  which  about 
one-fourth  is  due  to  treatment.  In  addi¬ 
tion,  there  was  an  investment  of  ap¬ 
proximately  $200,000  in  pressure  plants 
and  various  non-pressure  plants  by 
mines  that  treated  their  own  timber. 
What  did  the  operators  of  mines  using 
treated  timber  get  for  the  expenditure 
listed  in  the  foregoing? 

As  formerly  stated,  the  life  of  the  un¬ 
treated  timber  in  the  mines  where  the 


Table  II — Estimated  Losses  of  Treated 
Timber  From  Various  Causes 


Treated 

Estimated  Removals 

Year 

Timber 

Y  ears  in 

to  Jan. 

1.  1935 

Installed 

Board  Feet 

Service 

Per  Board  Feet 

1925 

(x  1,000) 

to  1935 

Cent 

(x  1,000) 

1925.... 

1,145 

10 

24 

246 

1926.... 

2,061 

9 

17 

355 

1927.... 

7,195 

8 

10 

719 

1928... 

9,811 

7 

6.2 

608 

1929.... 

24,412 

6 

1.7 

171 

1930.... 

10,035 

5 

0.5 

50 

1931.... 

9,644 

4 

O.t 

9 

Total... . 

63,303 

. . 

3.26 

2,158 

Note.  Probable  causes  observed  by  the  author  in 
different  mines  are  inadequate  treatment,  mechanical 
wear,  sawing  or  cutting  treated  timbers,  damage  by 
flying  rock  in  blasting,  crushing  from  squeezes  and 
rock  pressure. 


treated  timber  was  used  averaged  two  to 
four  years.  Underground  visits  by  my- , 
self  in  various  mines  confirm  this.  It 
can  therefore  be  assumed  that  by  using 
treated  timber  at  least  one  replacement ; 
has  been  avoided  to  date,  even  for  the 
most  recent  year  (1931)  shown  in  the  , 
table.  If  this  timber  had  not  been  1 
treated,  then  on  a  three-year  average 
life  for  untreated  timber  the  replace¬ 
ments  of  untreated  by  untreated  would  ' 
be  as  follows:  For  timber  placed  in  1925 
and  1926,  three  replacements  would  he 
made  before  1935 ;  for  that  placed  in 
1927,  1928,  and  1929,  two  replacements;  i 
and  for  that  installed  in  1930  and  1931,  N 
one  replacement ;  or  on  an  average  two 
replacements  would  be  made.  These  two  ra 
replacements  of  the  5,300,000  cu.ft.  in- 
stalled  in  this  period,  plus  the  original 
if  untreated,  would  be  equivalent  to 
$6,360,000  for  untreated  timber  to  se¬ 
cure  the  same  service  to  date,  assuming  m 
replacement  cost  to  be  no  greater  than  i 
that  of  a  new  installation.  Compared  to  i 
the  $3,221,000  invested  in  treated  tim-  i 
ber,  a  difference  of  $3,139,000  was  re¬ 
tained  in  the  mine  operators’  pockets.  . 
From  this,  of  course,  should  be  deducted 
probably  3^  per  cent  of  the  value  of  the 
treated  timber,  to  cover  possible  replace-  ; 
ments  in  this  period  from  the  causes 
mentioned.  If  all  the  timber  had  been 
pressure-treated,  even  this  small  deduc¬ 
tion  would  be  mostly  unnecessary. 

Though  assumptions  have  necessarily 
been  made,  these  statements  are  believed 
to  be  conservative  and  no  attempt  has 
been  made  to  favor  preservation  in  pre¬ 
paring  estimated  quantities.  This  does  : 
not  take  into  account  further  savings  to 
be  expected  from  the  treated  timber  in 
place  after  1935. 

Much  greater  savings  would  be 
realized,  especially  in  the  years  to  come,  . 
if  all  mine  operators  who  use  treated  . 
timber  had  adopted  an  adequate  treat¬ 
ment  with  proved  preservatives.  Twelve 
to  fifteen  years’  average  life  is  a  con¬ 
servative  estimate  for  mine  timber 
treated  by  pressure  process  with  stand¬ 
ard  preservatives.  On  a  fifteen-year 
average  there  would  be  about  95  per 
cent  of  renewals  in  20  years  and  some 
standing  at  25  years. 

For  a  year  or  two  the  mine  operator 
who  is  beginning  to  use  treated  timber 
will  find  that,  in  addition  to  installations 
in  driving  new  headings,  considerable 
amounts  will  be  needed  to  replace  rotted 
untreated  timbers.  For  this  reason,  it 
may  appear  to  him  that  he  is  not  reduc¬ 
ing  his  timber  consumption  and  the  tim¬ 
ber  is  costing  him  more.  This  is  the 
common  experience  in  using  treated 
wood  and  may  be  illustrated  by  the  pecu¬ 
liar  hump  in  the  accompanying  curve 
based  on  consumption  of  railroad  ties. 

I  have  seen  this  same  thing  hap¬ 
pen  in  several  mines.  It  is  characteris¬ 
tic  that  the  biggest  volume  of  treated 
timber  is  required  in  the  first  few  years 
after  the  treating  program  gets  under 
headway;  then  the  requirements  become 
limited  mostly  to  new  main  openings. 


Table  III — Examples  of  Costs  of  Treated  and  Untreated  Timber  Delivered  at 
Mine,  Labor  Costs  of  Installing  in  New  Workings,  and 
Labor  Costs  of  Renewal.  (1926-1929) 


Mine  and  Timber 

Untreated 

Timber 

Cost 

Labor  Cost 
of  Installing 
in  New 
Working 

Labor  Cost 
of 

Renewal 

Treated 

Timber 

Cost  (a) 

Type  of 
Plant 

Iron  and  copper  mines  (Mich.). 
Round  tamarack,  fir,  1 4-in. 
3-piece  set . 

$7.50-$10.50 

$2.20-$4.50 

$7. 00- $9. 00 

$11.25-$13.75 

Commercial 

pressure 

Per  cu.ft . 

0.30-  0.42 

0.09-  0.18 

0.28-  0.38 

0.45-  0.60 

plants  (b) 

Per  M  bd.ft . 

26.00-  0.36 

7.80-10.80 

21.00-28.50 

40.00-  54.00 

Copper  mines  (Ariz.) .  Texas  pine 
8  to  10  in.  dia. 

3-piece  set .  $3.75-$  4.25 

Per  cu.ft .  0.30-  0.36 

Per  M  bd.ft .  25.00-  30.00 

Fir,  8  to  1 2  in.  square  timber : 

3-piece  set .  $4.25-$  5.75 

Per  cu.ft .  0.36-  0.48 

Per  M  bd.ft .  30.00-  40.00 

Bituminous  coal  mines  (Penn.) . 

Squared  timber  8  to  1 2  in. 

3-piece  set .  $4.24-$  5.75 

Per  cu.ft .  0.3^  0.48 

Per  M  bd.ft .  30.00-  40.00 

Mine  tie  (mixed  oak) 

Tie  5x7 in.  by  6ft .  $0.45-$  0.50  .  $0.50-$0.60 


$1.75-$2.50 
0.12-  0.20 
12.00-17.00 

$1.75-$2.50 
0.12-  0.20 
10.00-16.80 


$4.50-$6.00 
0.35-  0.50 


$4.50-$6.00 
0.32-  0.50 
26.75-42.00 


$  5.50-$  6.50 
0.45-  0.50 


$  5.75-$14.50 
0.48-  0.66 
40.00-  55.00 


$1.20-$2.40  .  $  7.60-$14.50 


0.10-  0.20 

8.00-17.00 


Per  cu.ft...  . .  0.19-  0.24 

Per  M  bd.ft .  18.00-  32.00 

Bituminous  coal  mines  (Ill.-Ind.) . 

Bars,  oak,  round .  $1.00-$  2.00 

Pine,rd.  bar.,  per  cu.ft .  0.20-  0.25 

Mine  ties,  mixed  hardwoods 

(5x7in.by  6ft.) .  $0.35-$  0.40 

Percu.ft .  0.25-  0.30 

Mine  tie,  pine  (5x7  in.  by  6ft.).  0.28-  0.34 

Percu.ft .  0.10-  0.23 

Anthracite  mines.  Loblolly  pine 
1 2  in.  dia. 

Per  3-piece  set .  $5.l(^$8.50 

Percu.ft .  0.24-  0.40 

Per  M  bd.ft .  20.15-  33.60 


0.40-  0.50 


$0.80- $0.90 
0.32-  0.36 
0.80-  0.90 
0.32-  0.36 


0.54-  0.66 
45.00-55.00 

$  0.60-$  0.70 
0.35-  0.60 
32.00-  48.00 


$  0.40-$  0.50 

$  0.60-$  0.70 
0.40-  0.50 
0.55-  0.65 
0.38-  0.48 


Mine- 

operated, 

pressure 

plants 


Commercial, 
pressure 
plants  (6) 


Commercial, 
pressure 
plants  (6) 


Commercial, 
pressure 
plants  (6) 


$6.40  $9.15  $10.50-$I3.50 

0.36  0.43  0.42-  0.48 

30.00  36.00  35.00-  40.00 

The  labor  cost  of  installing  an  imtreated  set  and  a  treated  set  are  about  the  same.  When  the  additional 
lab(v  cost  of  renewing  an  untreated  set  with  another  set  is  considered,  plus  the  cost  of  the  timber,  the  saving 
in  labor  through  avoiding  further  replacements  by  using  treated  timber  is  an  important  item  in  addition  to 
the  cost  of  the  timber  in  the  set  used  for  replacement. 

(а)  Based  on  actual  or  estimated  costs  of  zinc  chloride  treatment. 

(б)  In  some  cases,  an  additional  cost  of  freight  from  plant  is  not  included. 
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Geophysical  Mapping 
From  the  Air 

Its  Possibilities 
and  Advantages 


Most  of  the  geophysical  work 
carried  on  at  this  time  in  oil  ex¬ 
ploration,  in  mining,  and  in 
civil  engineering  is  done  on  land.  The 
reasons  for  this  are  obvious :  the  quanti¬ 
ties  measured  are  often  so  small  that  the 
delicate  apparatus  require  a  very  firm 
foundation  to  secure  the  desired  ac¬ 
curacy.  Further,  a  number  of  geophysi¬ 
cal  methods,  like  the  seismic  and  the 
electrical  potential  methods,  necessitate 
a  definite  contact  of  the  receiving  units 
with  the  ground  surface  to  obtain  the 
requisite  physical  data.  Thus  the  field 
of  aerial  mapping  is  open  chiefly  to  the 
gravitational,  the  magnetic,  and  cer¬ 
tain  types  of  electrical  methods,  pro¬ 
vided  instruments  are  so  desigfned  as 
to  overcome  the  effects  of  motion  and 
vibrations  present  in  most  aircraft. 
Aerial  geophysical  mapping  is  beset 
with  many  difficulties;  however,  several 
notable  attempts  have  been  made  in 
this  direction,  and  a  number  of  inter¬ 
esting  possibilities  offer  themselves  for 
further  advances.  My  purpose  here  is 
to  review  briefly  the  work  done  thus 
far  and  to  discuss  the  possibilities  of 
aerial  mapping  in  various  fields  of  geo¬ 
physics. 

The  First  Attempt 

In  virtually  all  geophysical  prospect¬ 
ing  methods,  the  foundation  to  present 
technique  was  laid  by  research  in  “pure” 
geophysics.  The  earliest  attempts  to 
use  aircraft  for  geophysical  measure¬ 
ments  date  back  to  a  time  when  it  was 
desired  to  determine,  for  purely  sci¬ 
entific  reasons,  how  the  earth’s  mag^netic 
field  was  changing  with  altitude.  This 
was  in  the  first  decade  of  the  present 
century,  when  Edelmann  desig^ned  a 
magnetic  balance  to  be  used  in  a  balloon 
for  measuring  the  vertical  component  of 
the  earth’s  magnetic  field.  The  method 
of  making  magnetic  measurements  in  the 
air  has  since  been  perfected  consider¬ 
ably  and  been  used  for  such  practical 
purposes  as  the  determination  of  the 
depth  of  the  lower  end  of  the  orebody  of 
Kiruna,  in  Sweden.  This  work  was 
done  around  1917  by  Lundberg  and 
Sundberg;  the  aerial  survey  was  con¬ 
ducted  simultaneously  with  measure- 


Should  the  present  trend  to¬ 
ward  accuracy  rather  than 
toward  speed,  in  making 
land  observations,  so  change 
that  more  rapid  work  would 
become  desirable,  it  should 
not  be  hard  to  modify  mag¬ 
netic,  gravimetric,  electro¬ 
magnetic,  inductive,  and 
radioactive  methods  for  use 
in  a  moving  vehicle — the  air¬ 
plane  among  others  .  .  .  But 
this  has  not  been  attempted 
save  in  a  single  instance 
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ments  at  the  surface.  Since  then,  it  has 
been  determined  that  magnetic  measure¬ 
ments  may  not  only  be  made  in  balloons, 
but  in  airships  and  airplanes  as  well. 
Haussmann,  in  1929,  carried  out  a  num¬ 
ber  of  experiments  on  board  airships, 
preparatory  to  the  arctic  flight  of  the 
“Graf  Zeppelin,”  which  proved  defi¬ 
nitely  that  in  favorable  weather  the 
ship’s  motion  is  steady  enough  to  Al¬ 
low  of  measuring  the  important  com¬ 
ponents  of  the  earth’s  magnetic  field 
without  much  sacrifice  of  accuracy.  The 
instrument  least  affected  by  the  ship’s 
motion  and  vibration  is  the  compass 
variometer,  invented  by  Bidlingmaier 
for  the  measurement  of  the  horizontal 
component  of  the  earth’s  field ;  this  was 
subsequently  installed  on  the  “Graf 


Zeppelin”  for  her  arctic  flight,  and 
yielded  very  satisfactory  results. 

The  horizontal  component  of  the 
earth’s  field  is  not  very  suitable  for  in¬ 
terpretation,  however,  except  in  low 
magnetic  latitudes,  and  the  vertical 
component  is  much  more  satisfactory. 
The  balance  principle  employed  on  land 
for  measuring  it  may  also  be  used  in 
balloons  and  possibly  in  airships,  but  it 
would  not  be  applicable  in  airplanes. 
The  earth  inductor  offers  the  way  out 
of  the  difficulty.  J.  P.  Ault,  who  was 
captain  of  the  non-magnetic  yacht 
“Carnegie,”  of  the  Department  of 
Terrestrial  Magnetism,  made  the  sug¬ 
gestion,  in  1925,  to  apply  this  principle 
to  instruments  carried  by  pilot  balloons ; 
and  it  was  the  same  principle,  used  in 
the  earth  inductor  compass,  that  guided 
Lindbergh  in  his  famous  flight  to  Paris. 

An  Advantage 

In  1928,  I  started  work  on  a  device 
adapted  to  the  automatic  recording  of 
the  vertical  intensity  in  airplanes. 
Great  accuracy  was  desired,  for  its  pur¬ 
pose  was  the  detection  of  the  frequently 
rather  weak  magnetic  anomalies  asso¬ 
ciated  with  most  oil  fields.  Two  earth 
inductors  were  employed  in  this  device. 
One,  with  axis  horizontal,  for  recording 
the  magnetic  vertical  intensity;  the 
other,  with  axis  vertical,  for  keeping  the 
axis  of  the  first  oriented  into  the  mag¬ 
netic  meridian.  Since  then,  mag^netic 
surveying  has  come  to  be  less  in  de¬ 
mand  for  surveying  potential  oil  terri¬ 
tory;  nevertheless,  the  method  would 
retain  its  merits  in  areas  which  are  in¬ 
accessible  tO|  any  kind  of  surveying 
party.  The  chief  advantage  of  magnetic 
mapping  from  airplanes  lies  in  the  fact 
that  the  same  traverse  may  be  flown  in 
two  pr  more  different  altitudes  which 
will  furnish  enough  equations  to  deter¬ 
mine  the  depth  of  the  bodies  causing 
mag^netic  anomalies.  This  would  be 
true,  incidentally,  not  only  of  the  mag¬ 
netic  but  of  the  gravity  and  some  elec¬ 
trical  methods  as  well. 

In  gravity  mapping,  the  airplane  or 
airship  offers  interesting  possibilities. 
Though  the  torsion  balance  would 
hardlv  furnish  satisfactory  results,  any 
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of  the  known  methods  for  measuring  the 
relative  intensity  of  gravity  could  be 
applied,  preferably  on  an  airship:  the 
pendulum,  or  the  Hecker-Mohn  method, 
the  Haalck  gravimeter,  or  any  of  the 
other  type  gravimeters,  provided  the 
effects  of  vibrations  can  be  kept  down. 
Though  none  of  these  methods  have 
been  applied  in  aerial  geophysical  map¬ 
ping,  the  first  step  in  this  direction, 
their  perfection  for  use  on  moving  ves¬ 
sels  has  been  made. 

Vening-Meinesz  applied  gravity  mea¬ 
surements  with  pendulums  successfully 
in  submarines,  and  some  other  investi¬ 
gators  have  since  followed  with  obser¬ 
vations  on  other  vessels.  Likewise,  the 
Hecker-Mohn  method  of  comparing 
barometric  pressures,  observed  on  a 
mercury  barometer  and  on  a  boiling- 
point  thermometer,  was  developed  for 
the  specific  purpose  of  observations  on 
ship;  finally,  also,  Haalck  tried  his  in¬ 
strument  on  different  types  of  vessels. 
Hence,  from  the  instrument  point  of 
view,  there  would  not  be  much  difficulty 
in  observing  gravity  on  board  an  air¬ 
ship  or  captive  balloon.  The  trouble 
which  arises  on  these  and  might  become 
excessive  in  an  airplane  is  the  fact  that 
the  ship’s  speed  and  course  must  be 
known  with  accuracy.  If  a  body  moves 
on  the  earth,  or  with  respect  to  the  earth 
from  west  to  east,  its  gravity  decreases, 
and  vice  versa.  This  is  called  the 
Eoetvoes  effect,  and  may,  for  normal 
speeds  of  sea-going  vessels,  be  a  hun¬ 
dred  or  more  times  greater  than  the 
present  accuracy  of  gravity  observa¬ 
tions  on  land.  There  is  no  reliable  speed 
indicator  for  airplanes,  except  the  means 
of  taking  accurately  timed  photographs 
of  the  ground  while  the  ship  is  moving. 
As  the  latter  would  be  necessary,  at  any 
rate,  in  order  to  correlate  geophysical 
measurements  in  the  air  with  the  ground 
location,  an  increase  in  accuracy  in  this 
procedure  may  eventually  point  the  way 
out  of  the  difficulty. 

Some  Aerial  Observations 

Aerial  geophysical  observations  in  the 
fields  of  seismology  and  atmospheric 
acoustics  are  not  altogether  unusual. 
There  are  the  observations  on  sound 
propagation  in  balloons  and  airplanes, 
and  the  reflection  method  of  determining 
the  height  of  the  ship  above  ground,  in¬ 
vented  by  Behm.  However,  aerial  map¬ 
ping  has  not  been  applied  in  seismic 
prospecting,  and  it  is  doubtful  if  it  ever 
will  be  so  used.  At  present,  there  is  no 
way  of  avoiding  the  necessity  of  having 
the  seismic  receivers  closely  coupled  to 
the  ground  in  order  to  pick  up  such 
feeble  energies  as  are  available,  for  in¬ 
stance,  in  reflections  coming  from  strata 
several  thousands  or  even  tens  of  thou¬ 
sands  feet  deep.  In  view  of  the  present 
tendency  to  bury  shots  25  to  150  ft.  deep, 
it  may  be  worth  noting  that  recently  O 
V.  Schmidt  found  that  shots  fired  sev¬ 
eral  meters  above  the  ground  surface 
gave  better  energy  transmission  than 
shots  planted  at  the  surface.  This  is 


mentioned  here  because  thus  far  it  has 
been  generally  assumed  that  hardly  any 
energy  would  penetrate  from  air  to 
ground.  How  that  applies  to  greater 
altitudes  remains  to  be  determined.  At 
any  rate,  probably  not  much  advantage 
will  be  gained  by  having  to  leave  the 
seismographs  on  the  ground  and  an  air¬ 
plane  overhead  throwing  bombs  at  a 
seismic  party,  as  it  were. 

Early  Work  in  Electrical  Prospecting 

In  electrical  prospecting,  the  early 
attempts  to  conduct  geophysical  surveys 
from  airplanes  date  back  to  the  end  of 
the  World  War.  At  that  time,  H.  Lowy 
experimented  with  the  possibility  of 
using  radio  waves  in  search  for  mineral 
deposits.  On  March  28,  1919,  he  secured 
a  patent  on  the  use  of  an  airplane  or 
airship  for  making  electrical  measure¬ 
ments  at  short  intervals  in  the  air,  par¬ 
ticularly  with  an  antenna  dragging  on 
the  ground.  In  1920,  he  set  forth  his 
ideas  in  a  book  published  in  Vienna, 
entitled  “Electro-dynamic  Subsoil  In¬ 
vestigations  and  Aerial  Navigation.” 
In  the  years  that  followed  he  obtained 
three  more  patents,  on  Nov.  2,  1921, 
July  3,  1923,  and  July  5,  1925,  on  details 
of  the  electrodynamic  method  of  aerial 
surveying,  but  has  never  published  any¬ 
thing  on  results  of  field  tests  made  with 
his  device.  As  for  other  methods  of 
electrical  prospecting,  the  inductive  and 
electromagnetic  methods  might  offer 
possibilities,  as  the  primary  electrodes, 
or  aerials,  may  be  left  on  the  ground  to 
energize  a  given  area,  while  the  search 
coils  might  be  carried  on  a  plane.  How¬ 
ever,  it  has  never  been  determined  how 
far  from  the  ground  the  electromagnetic 
field  may  be  picked  up. 

One  serious  drawback  exists,  further¬ 
more,  to  the  use  of  an  airplane  in  min¬ 
ing  geophysical  work:  the  width  of  an 
electrical  (or  magnetic)  anomaly  is 
likely  to  be  too  small  as  compared  with 
the  distance  covered  with  a  plane  in  a 
given  interval  of  time,  and  is,. therefore, 
likely  to  be  missed  unless  great  time 
accuracy  is  introduced  in  the  recording 
device.  The  same  would  be  true  for 
radioactivity  observations  from  a  plane. 
Faults  and  accumulations  of  radioactive 
minerals  occupy  generally  a  very  small 
band  of  anomalous  radioactivity.  It  is 
true  that  measurements  of  radioactivity 
have  been  made  in  balloons  and  air¬ 
planes,  in  connection  with  cosmic  ray 
determinations ;  however,  they  have  also 
shown  that  the  normal  earth  radiation, 
in  an  altitude  of  1,000  ft.  above  the 
ground,  is  less  than  one-sixth  of  what 
it  is  at  the  surface. 

Naturally,  the  question  arises:  Why 
has  not  more  been  done  toward  the  per¬ 
fection  of  aerial  geophysical  mapping, 
considering  the  fact  that  the  oil  industry 
alont  spends,  at  this  time,  about  $15,- 
000,000  a  year  on  land  observations? 
Would  it  not  be  possible  to  save  a  con¬ 
siderable  part  of  the  money  and  time 
required  for  geophysical  work  if  a  part 


of  the  geophysical  program  could  be  1 
carried  on  from  the  air  ?  The  answer  is 
that  the  present  trend  in  geophysics  is 
more  toward  accuracy  than  toward 
speed.  The  endeavor  to  perfect  methods 
which  will  give  absolute  depth  figures 
with  the  greatest  degree  of  accuracy  has 
yielded  the  seismic  reflection  method  for 
which  most  of  the  sum  mentioned  is 
expended,  and  which  cannot  be  adapted 
to  aerial  mapping,  at  least,  not  with  the 
present  state  of  the  technique.  Those 
electrical  methods  which  are  probably 
the  most  important,  at  this  time,  in  min-  j 
ing  and  civil  engineering — namely,  the 
resistivity  and  potential  methods — are 
likewise  unsuitable  for  airplane  mapping. 

The  present  status  is  such  that  any 
development  tending  to  decrease  the  ac¬ 
curacy  of  land  observations  would  not 
be  looked  upon  with  favor.  If  there  was 
a  need  for  greater  speed,  the  most  logi¬ 
cal  first  step  would  be  to  perfect  methods 
for  the  determination  of  geophysical 
quantities  on  a  moving  vehicle.  Yet, 
with  the  exception  of  the  automobile 
radio  (the  use  of  which,  in  indicating 
faults  and  formation  boundaries,  E. 
Gloss  has  pointed  out  in  the  past  year), 
there  is  not  one  geophysical  method  the 
modification  of  which  for  use  in  a  mov¬ 
ing  vehicle  has  been  attempted.  It 
should  not  be  difficult  to  do  this  with  the 
mag^netic,  the  gravimetric,  the  electro¬ 
magnetic,  the  inductive,  and  the  radio¬ 
active  method.  The  first  steps  in  this 
direction  have  been  made  by  adaptations 
of  geophysical  methods  to  measurements 
on  water.  As  early  as  1874,  W.  Siemens 
used  a  spring  gravimeter  (in  an  at¬ 
tempt  to  determine  depths  to  ocean 
bottom)  on  board  ship;  Hecker  accumu¬ 
lated  a  great  deal  of  data  from  1903  to 
1910  in  marine  gravity  surveys,  and, 
likewise,  Vening-Meinesz  and  Haalck.  in 
observations  already  mentioned.  The 
Elbof  and  other  consulting  companies 
have  carried  out  electrical  surveys  in 
Canada  on  canoes,  and  Schlumberger 
has  made  resistivity  measurements  in 
shallow  waters  in  France  and  Persia. 

The  Outlook 

This  indicates  that  it  will  not  be  par¬ 
ticularly  difficult  to  adapt  quite  a  few  of 
the  geophysical  methods  to  observations 
on  a  moving  vehicle.  Once  the  need 
for  that  type  of  procedure  has  arisen,  the 
time  will  not  be  far  off  until  there  is  a 
demand  for  geophysical  aerial  surveys. 
No  doubt  there  are  difficulties  to  be  over¬ 
come,  such  as  low  flying  and  elimina¬ 
tion  of  horizontal  or  vertical  accelera¬ 
tions.  On  the  other  hand,  an  attempt 
to  overcome  these  difficulties  will  be  re¬ 
warded  by  the  following  obvious  advan¬ 
tages  of  aerial  geophysical  mapping : 
Ability  to  survey  areas  inaccessible  to 
any  other  methods,  reduction  of  terrain- 
and  surface-geology  effects,  elimination 
of  disturbances  due  to  industrial  elec¬ 
tricity  and  magnetism,  and  improve¬ 
ments  in  interpretation  methods  by 
flying  the  same  traverse  in  different  alti¬ 
tudes. 
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Graphical  Aids  to  Precise  Surveying 

Correcting  Steel  Tapes  for  Sag,  Stretch, 
and  Temperature 


SEVERAL  SOURCES  OF  ERROR 
in  precise  underground  surveying 
are  not  always  taken  into  account, 
due  partly  to  a  lack  of  appreciation  of 
the  error  and  in  part  to  the  labor  in¬ 
volved  in  applying  the  corrections, 
writes  T.  H.  Milburn,  mining  engineer, 
of  Berkeley,  Calif.  It  is  customary  to 
apply  a  pull  on  the  tape  of  such  a  mag¬ 
nitude  that  the  stretch  is  equal  to  and 
compensates  the  shortening  due  to  the 
sag  on  the  unsupported  tape.  A  common 
formula*  for  determining  this  pull  is 
given  in  the  equation 

»  Iw^L^SE 

in  which  w  equals  the  weight  of  1  ft.  of 
tape  in  pounds,  L  the  length  of  tape  in 
use  in  feet,  E  the  modulus  of  elasticity, 
and  5  the  cross-section  area  in  square 
inches.  This  is  a  cumbersome  formula 
to  use,  and  the  data  required  are  not 
readily  available  for  every  tape,  but  it 
may  be  greatly  simplified  with  a  negligi¬ 
ble  lessening  of  accuracy  by  making  a 
few  not  unreasonable  assumptions  ap¬ 
plicable  to  all  tapes.  On  assuming  the 
modulus  of  elasticity  to  be  29,000,000 
and  the  weight  of  1  cu.in.  of  tape  metal 
to  weigh  0.283  lb.,  then  it  follows  that 

P  =  0.7 

in  which  W  is  the  weight  of  tape  in 
pounds  per  hundred  feet  and  L  the 
length  of  tape  in  use  in  feet.  This  has 

‘W.  G.  Raymond:  “Plane  Surveying," 
p.  30. 


been  plotted  in  Fig.  2  for  various  lengths 
and  weights  of  tapes. 

As  in  all  tape  formulas,  this  assumes 
that  the  two  ends  of  the  tape  are  held  at 
the  same  level.  But  when  the  tape  is  in¬ 
clined  from  0  deg.  to  90  deg.  the  effect 
of  shortening  due  to  sag  decreases  until 
it  is  zero  at  90  deg.,  whereas  the  stretch 
due  to  pull  is  nearly  constant  regardless 
of  the  angle  of  inclination.  The  value  of 
this  stretch  for  various  lengths  and 
angles  of  inclination  may  be  readily  ob¬ 
tained  from  Fig.  1. 

Although  the  stretch  and  temperature 


corrections  may  be  safely  ignored  on 
most  routine  underground  surveying,  the 
surveyor  will  find  it  advisable  in  precise 
work,  such  as  long  underground  connec¬ 
tions  involving  steep  shafts  and  consid¬ 
erable  variations  in  temperature,  to 
eliminate  or  adjust  as  many  of  the  cumu¬ 
lative  errors  as  possible.  The  use  of  a 
chart  such  as  that  presented  will  greatly 
simplify  this  work.  The  coefficient  of 
expansion  of  steel  tapes  is  assumed  to  be 
0.0000065. 

As  an  example  in  using  the  chart, 
consider  a  200-ft.  tape  which  weighs 
2i  lb.  and  is  standard  length  at  60  deg.  F. 
In  measuring  a  certain  course  with  it 
the  inclined  distance  is  found  to  be 
182.37  ft.  with  a  pull  of  28  lb.  and  an 
angle  of  inclination  of  70  deg.,  and  at  a 
temperature  of  90  deg.  F.  From  the 
chart,  the  temperature  correction  is  0.04 
ft.,  and  the  correction  for  stretch  is 
0.04  ft.,  both  of  which  are  additive,  mak¬ 
ing  the  true  slope  distance  182.45  ft. 


Degrees 

80  60  4  0  2  0  0  10  2  0  30  4  0  50  60  70  80 


Add  to  measured  distance  Subtract  from  measured  distance  when  temperatureisbelow  standard, 

add  when  above 

Cliart  for  ffscUltating  the  correction  of  steel  tapes  for  sag,  stretch, 
and  temperature 


MINING  MURAL  BY  IRWIN  D.  HOFFMAN 

FOR  THE  OFFICES  OF  GOLD  OPERATORS,  INC.,  NEW  YORK 


Robert  D.  Hoffman  is  president  and  Arnold  Hoffman  is  secretary-treasurer  of  Gold  Oper¬ 
ators.  The  canvas  is  17  ft.  by  5  ft.  The  artist’s  authentic  background  is  the  result  of  several 
years’  close  association  with  mining  in  the  United  States,  Canada,  and  Mexico.  A  second 
mural  will  depict  the  operations  of  placer  and  surface  mining. 
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Philippines  a  Source  of 


Economic  Importance  Ascribed  to  Various  Deposits  in  Island  of  Luzon 


Ralph  Keeler 

Baguio,  P.  I. 


Development  of  the  chromite 

deposits  of  the  Philippine  Islands 
within  the  past  year  has  become  an 
important  feature  of  the  mining  indus¬ 
try  there.  Attention  has  long  been  con¬ 
centrated  on  gold  mining,  although  the 
existence  of  chrome  ore  in  large  ton¬ 
nages  in  several  parts  of  Luzon  has 
been  known  for  many  years.  It  was 
not  until  1934,  however,  when  the  Ben- 
guet  Consolidated  Mining  Company, 
oldest  and  strongest  gold-mining  enter¬ 
prise  in  the  Far  East,  became  interested 
in  several  chromite  properties,  that 
much  was  thought  of  the  mineral. 

Judge  John  W.  Haussermann,  presi¬ 
dent  of  Benguet,  who  has  recently  been 
in  the  United  States  for  a  survey  of  the 
chromite  market,  called  the  attention  of 
the  visiting  Senatorial  mission  last  De¬ 
cember  to  the  value  of  the  chromite  de¬ 
posits  as  a  source  of  supply  for  war  pur- 


THE  ISLAND  OF  LUZON 


PHILIPPINE  ISLANDS 


Showing  the 


chief  source  of  chromite 


OBAGUIO 


IMaainloc,  in  Zambales  Consolidated 
Mines,  has  the  hissest  known  hody  of 
chromite  ore  in  the  world,  and  it  is  heing 
developed  hy  Benvnet  Consolidated 


Florannie,  where  some  75,000  tons  of 
chromite  ore  is  ready  for  shipment 


BaKuio,  center  of  the  rold-prodncing 
area  of  the  islands 


Snyoc,  where  ahout  60,000  pesos  a 
'month  is  produced 


SParacale-Mamhnlao  district,  the  new¬ 
est  gold  area  to  he  developed  in  the 
Philippines 


^©MANILA 


Voll36,  No.l2 
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Chrome  C 


NATIV£  MINERS  at  the  portal  of 
Tunnel  No.  1,  Maainloo  mine,  in  Zam> 
bales  Province,  which  Bengrnet  Con¬ 
solidated  is  operating  for  Consolidated 
Mines,  Inc. 


PORTAL  of  Tunnel  No. 
1,  Masinloc  mine,  which 
is  being:  driven  to  deter¬ 
mine  the  extent  of  the  de¬ 
posit.  The  compressor  is 
housed  in  the  shack  at 
the  right.  Steel  is  sharp¬ 
ened  at  a  small  forge  Just 
outside  the  portal 


poses.  In  his  memorandum  he  stated; 

“The  Philippines  offer  at  the  present 
time,  in  process  of  development,  an  ex¬ 
ceedingly  important  group  of  chromite 
deposits  which  show  every  indication  of 
becoming  more  and  more  important 
from  the  national  point  of  view. 

“A  high-grade  chromite  deposit  in  the 
province  of  Camarines  Sur  is  about  to 
go  on  production.  This  is  controlled 
by  the  Florannie  Mining  Company, 
operated  by  Benguet  Consolidated.  A 
considerably  larger  deposit  at  Masinloc, 
Zambales,  owned  by  Consolidated  Mines, 
Inc.,  and  also  operated  by  Benguet,  is 
in  process  of  development. 

“If  the  reports  of  conservative  engi¬ 
neers  are  to  be  believed,  this  may  shortly 
take  its  place  as  one  of  the  most  im¬ 
portant  orebodies  in  the  world,  and  the 
most  important  available  source  of 
chromite  under  the  American  flag. 
Preliminary  work  has  indicated  millions 
of  tons  of  high-grade  low-cost  chrome 
ore,  whose  value,  from  a  military  and 
political  standpoint,  may  be  inestimable.” 

At  Florannie,  near  Lagonoy,  in  the 
northern  part  of  Camarines  Sur,  in 
south  Luzon,  there  is  probably  75,000 
tons  of  chrome  ore  in  the  Landoc  de¬ 
posit,  and  a  possible  25,000  tons  addi¬ 
tional  in  scattered  float  areas — a  total  of 
100,000  tons.  A  minimum  of  47  per 
cent  Cr,Os  can  probably  be  maintained, 
and  engineers  believe  that  a  shipping 
grade  of  50  per  cent  is  not  out  of 
reason. 

Preliminary  plans  have  been  made  for 


MASINLOC  MINE  hradquarterH. 
This  house,  with  its  grass  roof,  is 
the  home  of  Harold  Cogswell,  super¬ 
intendent  in  charge  of  deveiopment 
for  Benguet  Consolidated,  and  his 
family 

installing  equipment.  Work  of  design¬ 
ing  of  a  10-mile  tramway  to  transport 
the  ore  to  tidewater  has  likewise  been 
under  way. 

Some  time  ago,  a  prospecting  cam¬ 
paign  was  undertaken  by  Benguet  to 
investigate  certain  extensive  deposits  of 
high-grade  chromite  reported  in  the 
southern  islands.  For  several  months 
the  work  went  on,  and  results  were 
obtained  indicating  a  substantial  ton¬ 
nage  practically  at  tidewater.  A  geologist 
of  the  company’s  staff  has  recently  been 
working  on  the  properties  preparatory 
to  active  development. 

Although  the  first  production  of 
chromite  in  the  Islands  will  probably  be 
from  the  Florannie  property,  it  is  ex¬ 
pected  that  the  bulk  of  future  ore  may 
come  from  the  Consolidated  Mines 
claims  near  Masinloc,  in  Zambales 
Province,  an  eight-hour  drive  from 
Manila.  Benguet  entered  into  a  profit- 
sharing  contract  with  Consolidated 
Mines  on  July  9,  1934,  and  started  de¬ 
velopment  operations  immediately. 

The  Masinloc  chromite  claims  were 
made  a  United  States  reservation  by 
Executive  order  of  the  President  on 
Sept.  23,  1925.  In  1930  and  1931  three 
other  parcels  were  set  aside  as  chromite 
reservations  in  the  same  place,  the  first 


two  being  reserved  for  the  insular  gov¬ 
ernment  and  the  third  for  the  United 
States.  In  October,  1931,  the  original 
United  States  reservation  was  canceled 
by  proclamation  of  the  Governor  Gen¬ 
eral  and  a  short  time  later  32  claims  in 
its  district  were  registered  by  the 
Elicano-Cushing  Exploration  Company, 
which  sold  them  to  Consolidated  Mines. 

More  than  a  year  elapsed,  however, 
after  the  Masinloc  reservation  was  can¬ 
celed  before  it  was  located  by  indi¬ 
viduals.  The  chromite  reservations  of 
1930  and  1931,  although  in  Zambales, 
are  at  some  distance  from  the  Masinloc 
deposit  of  Consolidated  Mines. 

The  Zambales  deposit  is  believed  to 
be  among  the  largest  in  existence.  Its 
outcrop  covers  about  1,000,000  sq.ft,  of 
rough  country  in  which  there  are  dif¬ 
ferences  in  elevation  up  to  500  ft.  Pre¬ 
liminary  tests  show  that  although  the 
ore  is  low  in  chromic  oxide  content, 
this  is  due  to  the  inclusion  of  country 
rock.  In  other  words,  it  is  a  dissemi¬ 
nated  ore  amenable  to  ordinary  gravity 
concentration  and.  therefore,  capable  of 
yielding  a  high-grade  concentrate. 

Other  chromite  properties  are  being 
developed  in  the  Islands.  Marsman  & 
Company,  which  operates  the  Itogon 
and  Suyoc  Consolidated  mines  and 
which  is  now  developing  the  Paracale- 
Mambulao  district,  in  Camarines  Norte, 
has  recently  started  a  prospecting  cam¬ 
paign  on  claims  under  option  in  Zam¬ 
bales.  Several  smaller  companies  have 
chromite  claims  under  exploration. 
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Geological  Study  at  Cusi 
Reveals  New  Ore 


Investigation  of  wall  rock 
alteration  in  old  veins  having 
barren  outcrops  determines 
an  index  for  exploring 
deeper  orebodies 


The  prevailing  dip  of  the  flows  is 
15  to  30  deg.  northwest.  The  Bufa 
rhyolite  series  of  flows  is  exposed  on  ] 
the  Bufa  and  hills  south  of  Cusi  Can¬ 
yon.  The  series  has  a  thickness  of  over 
3,000  ft.  Glassy  phases  may  be  noted 
at  various  flow  contacts.  Some  of  the 
flows  are  more  basic  than  others,  ap¬ 
proaching  quartz-latite  in  composition. 
All  known  orebodies  have  been  found 
e.xclusively  in  the  Bufa  rhyolite  series. 

The  Early  andesite  series  of  tuffs  and 
flows,  which  approximates  1,500  ft.  in 
thickness,  overlies  conformably  the  Bufa 
rhyolite  series  and  is  found  in  faulted 
contact  with  it  along  the  Cusi  fault. 
Fig.  4  and  the  longitudinal  sections 
given  in  Figs.  2  and  3  show  the  rela¬ 
tionship.  The  upper  portion  of  this 
series  is  composed  of  thin  flows  of  rhyo¬ 
lite,  although  the  series  is  primarily 
andesitic.  The  faulted  contact  is  shown 
on  the  sections. 

Divisidero  rhyolite  series  consists  of 
several  flows  and  differs  from  the  Bufa 
rhyolite  in  that  the  lavas  are  spherulitic. 
This  series  of  lava  flows  has  the  same 
general  attitude  as  the  underlying  series 
and  was  apparently  subjected  to  the 
same  deformation.  These  three  sets  of 
flows  were  in  all  probability  extruded 
before  the  veins  were  formed. 

The  Later  andesite  flows  and  tuffs  lie 
uncomformably  on  the  Divisidero  rhyo¬ 
lite  series  and  did  not  share  in  the  def¬ 
ormation  of  the  lower  series.  Their 
dip  is  flatter,  being  15  deg.  to  the  north¬ 
west.  Deformation,  fracturing,  and  the 
injection  of  vein  material  probably  oc¬ 
curred  prior  to  the  extrusion  of  the  later 
andesite  flows.  Erosion  has  destroyed 
most  of  this  upper  series,  but  at  higher 
elevations  occasional  patches  are  found 
overlying  the  Divisidero  rhyolite.  The 
basic  dikes  that  cut  the  rhyolite  came 
in,  for  the  most  part,  contemporaneously 
with  ore  deposition,  but  in  some  in¬ 
stances  definitely  thereafter. 

Rock  adjustments — that  is,  faulting, 
fracturing,  and  tilting — occurred  through¬ 
out  the  entire  period  of  lava  extrusion, 
but  adjustment  was  probably  at  its 
maximum  prior  to  the  later  andesite 
flows.  Pre-mineral  fractures,  which 
gave  access  to  the  later  mineralizing 
solutions,  may  be  divided  into  two 
groups :  the  northeast-southwest  frac¬ 
tures,  and  the  east-west  fractures. 
Both  groups  were  formed  at  practically 
the  same  time  and  probably  were 


USIHUIRIACHIC,  noted 


since 

1  I  the  early  days  of  the  Spaniards 
for  its  production  of  high-grade 
silver  ores,  is  situated  75  miles  south¬ 
west  of  Chihuahua  City,  in  the  State  of 
Chihuahua,  Mexico.  From  the  time  of 
its  discovery,  in  1666,  production  in 
some  form  or  other  has  seldom  if  ever 
entirely  ceased.  The  total  output  of  sil¬ 
ver  since  discovery  is  estimated  by  engi¬ 
neers  most  familiar  with  the  district  to 
have  been  in  the  order  of  200,000,000 
oz.  Substantial  amounts  of  lead,  gold, 
copper,  and  zinc  have  also  been  pro¬ 
duced.  Mainly,  the  ores  from  which 
these  metals  were  derived  have  come 
from  a  small  area,  comprising  not  over 
4  square  miles.  The  principal  mines, 
in  the  order  of  their  importance, 
are  Santa  Marina,  Promontorio,  San 
Miguel,  and  La  Consolidada.  The 
geology  of  the  area  where  these  mines 
are  situated  has  more  than  local  inter¬ 
est,  for  the  reason  that  many  of  the 
valuable  ore  deposits  have  been  found 
where  there  have  been  slight  indications 
at  surface  of  their  presence.  It  is  the 
purpose  of  this  article  to  trace  the  geo¬ 
logical  relations  and  develop  the  prin¬ 
ciples  that  have  been  used  in  directing 
exploratory  work  at  Cusi. 

The  district  lies  in  a  region  of  hills 
and  low  mountains,  which,  rising  above 
Cusi  Canyon,  merge  into  the  great  ele¬ 
vated  plain,  or  “llano,”  that  forms  the 
high  plateau  lying  east  of  the  Sierra 
Madre.  The  most  notable  topographic 
feature  is  the  Biifa,  a  precipitous  rhyo¬ 
lite  peak,  the  top  of  which  is  1,400  ft. 
above  the  bottom  of  Cusi  Canyon. 
Prior  to  the  period  of  erosion  during 
which  the  larger  canyons  and  arroyos 
were  produced,  it  appears  that  the  coun¬ 
try  was  nearly  level  except  the  Bufa, 
which  stood  ab^ve  the  plain.  The  Cusi 
district  is  situated  in  the  hilly  region 
flanking  the  plain  and  extends  north¬ 
erly  and  southerly  from  the  top  of  the 
Bufa.  It  includes  the  headwaters  of  an 
intermittent  stream  that  flows  easterly 
through  Cusi  Canyon,  and  follows  along 
a  fault  of  great  longitudinal  extent  and 
large  throw,  known  as  the  Cusi  fault. 
The  San  Miguel-Candelaria  veins  are 
found  in  the  eastern  part  of  the  area 
and  the  rich  Promontorio-Consolidada 
veins  to  the  west.  The  main  Promon¬ 
torio  orebodies  were  found  in  1912,  and 
have  yielded  large  returns.  Fig.  4 
shows  the  relative  position  of  the  veins 
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Fig.  1.  .  .  .  CU8IHUIKIACHIC,  In 
the  southern  part  of  Chihuahua 
State,  is  served  by  two  railroads 


Robert  T,  Donald 

Mining  Engineer  and  Geologist 
Cusihuiriachic,  Chihuahua,  Mexico 


and  principal  topographic  features  of 
the  district. 

In  the  Cusi  district  the  rocks  are  of 
Early  Tertiary  age,  and  consist  of 
acidic  and  basic  lava  flows.  The 
bedded  lavas  in  the  order  of  their  oc¬ 
currence  have  been  designated  as 
follows : 

4.  Later  andesite  flows  and  tuffs 

3.  Divisidero  rhyolite  series 

2.  Early  andesite  series  (tuffs  and 
flows) 

1.  Bufa  rhyolite  series 
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caused  by  the  settlement  and  collapse  of 
the  flows  overlying  the  partly  emptied 
magmatic  reservoirs.  A  general  tilting 
of  the  beds  to  the  north  accompanied 
the  faulting  and  fracturing. 


Among  the  northeast-southwest  group 
of  fractures  are  the  Promontorio-Con- 
solidada,  Veta  Grande,  La  Gloria, 
Santa  Marina,  San  Antonio,  Carta 
Blanca,  and  San  Miguel-Candelaria. 


The  principal  east-and-west  fractures 
are  the  Cusi  fault,  the  San  Nicolas,  and 
the  breaks  along  which  are  found  the 
Mexicana-Tascate  and  the  Hortensia 
veins. 

Post-mineral  faulting  of  large  magni¬ 
tude  was  limited  for  the  most  part  to  the 
east  and  west  breaks.  A  large  displace¬ 
ment  occurred  along  the  Cusi  fault  pre¬ 
ceding  and  following  its  metallization. 
The  total  vertical  throw,  including  both 
pre-mineral  and  post-mineral  move¬ 
ments,  exceeds  1,000  ft.;  the  section  to 
the  north  of  the  fault  was  dropped. 
This  vertical  displacement  brings  the 
andesite  and  rhyolite  into  contact  at  a 
depth  of  1,050  ft.  below  the  collar  of 
the  Santa  Marina  shaft.  The  San 
Nicolas  vein  was  subjected  to  strike- 
faulting  following  metallization,  al¬ 
though  the  total  post-mineral  movement 
was  small.  The  post-mineral  faults  ap¬ 
pear  to  be  mostly  of  the  normal  type. 

Rock  alteration  of  the  Bufa  rhyolite 
series  and  the  Early  andesite  series 
has  been  extensive.  Weathering  has 
kaolinized  the  rhyolite.  The  balance  be- 
twef*n  erosion  and  weathering  has  been 
nearly  equal,  so  that  alteration  caused 
by  weathering  is  relatively  superficial.. 
Alteration  caused  by  mineralizing  solu¬ 
tions  has  been  extremely  intense.  Sec¬ 
ondary  minerals  include  sericite,  quartz, 
pyrite,  and  chlorite.  Alteration  of  the 
wall  rocks  is  most  prevalent  near  the 
larger  and  richer  orebodies  and  com¬ 
monly  extends  into  both  footwall  and 
hanging  wall  of  the  veins  for  a  distance 
of  200  ft.  from  the  orebodies,  but  this 
condition  does  not  always  prevail  ad¬ 
jacent  to  orebodies. 

The  andesite  overlying  the  Bufa 
rhyolite  has  been  subjected  to  less  al¬ 
teration.  This  andesite  is  more  flexible 
and  less  brittle  than  the  rhyolite,  so  that 
pre-mineral  adjustment  was  unable  to 
open  up  in  this  rock  the  relatively  more 
uniform  breaks  that  were  most  favor¬ 
able  for  the  deposition  of  ore. 

Metallization  took  place  in  varying 


Fir.  2.  .  .  .  PBOVIDFNCIA  liFVEI.,  which  found  a  rich  orebody  be¬ 
neath  the  considered  poor  east-and-west  San  Nicolas  outcrop.  Flan  of 
projection  is  N.  70  W. 


Fir.  3.  .  .  .  “A"  LiFVELi — the  discoverer  of  orebodies  unmarked  by  out¬ 
crops.  Plan  of  projection  is  N.  40  F. 

AOOf-  The  Bufa 

^-Open  cut 
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Fir.  4.  .  .  .  VEIN  SYSTFMS  in  the  Cusihniriachic  mlninr  district 
strike  and  dip  in  various  dlrectious.  The  black  areas  are  those  which 
represent  ore  flndinrs  which  are  a  result  of  reolorical  study 
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degrees  of  intensity  along  all  the  pre¬ 
mineral  fault  fractures.  The  normal 
type  of  deposit  is  a  silver-lead  vein  of 
the  replacement  type  occurring  along 
fractures  in  the  Bufa  rhyolite  series. 
The  fractures  are  usually  component 
parts  of  a  complex  zone  of  Assuring, 
and  ore  deposition  has  occurred  in  most 
abundance  at  points  where  two  or  more 
fissures  join.  The  great  orebodies  of 
Promontorio,  San  Nicolas,  Santa  Ma¬ 
rina,  and  San  Miguel  were  all  formed 
at  such  junctions.  Ore  of  good  grade 
and  width  may  be  found  between  junc¬ 
tions,  although  the  bonanza  oreshoots 
so  far  discovered  have  been  found  most 
often  at  the  junctions. 

Vein  material  consists  of  quartz, 
rhodochrosite,  calcite,  pyrite,  galena, 
spalerite,  chalcopyrite,  and  silver-bear¬ 
ing  tetrahedrite.  The  oreshoots  vary  in 
width  from  3  ft.  to  25  ft.  and  some  of 
them  have  been  followed  for  distances 
of  more  than  1,200  ft.  Where  second¬ 
ary  enrichment  has  occurred,  polybasite 
and  argentite  are  to  be  found.  In  the 
leached  upper  portions  of  the  veins. 


zontal  distance  of  over  1,400  ft.,  and  yet 
ore  outcrops  can  be  traced  for  only  400 
ft.  In  the  San  Antonio  vein  a  similar 
condition  is  found. 

The  explanation  of  this  phenomenon 
may  be  relatively  simple  and  the  con¬ 
siderations  involved  have  had  an  im¬ 
portant  bearing  upon  exploratory  work. 
As  mentioned  previously,  the  Bufa  rhyo¬ 
lite  series,  in  which  the  veins  are  found, 
consists  of  several  flows.  Certain  of 
these  flows,  when  pre-mineral  fractur¬ 
ing  occurred,  responded  to  the  stresses 
set  up,  by  breaking  in  a  mass  and  not 
along  a  plane.  When  metallization  took 
place,  Assuring  of  this  kind  formed  not 
a  channel  for  the  solutions  but  a  some¬ 
what  impervious  barrier.  The  ascend¬ 
ing  solutions  upon  reaching  this  barrier 
were  forced  to  deposit  the  less  volatile 
part  of  the  load,  thus  forming  enrich¬ 
ments  of  primary  ore.  The  remaining 
portions  of  the  solutions  carrying  silica 
found  their  way  upward  through  a  zone 
of  small  fissures  and  caused  silicification 
of  the  wall  rock.  These  ramifying  fis¬ 
sures  in  many  instances  join  upward. 


THE  BUFA  is  a  ryollte  peak  risingr  1,400  ft.  above  the  CnsI  Canyon 


manganese  oxides,  limonite,  and  silver 
chlorides  are  present. 

The  vein  outcrops  throughout  the 
area  are  unusual.  They  give  little  in¬ 
dication  that  they  are  the  upper  portions 
of  rich  silver-bearing  veins.  In  many 
cases  they  appear  to  deny  the  presence 
of  ore.  The  Promontorio  mine  was  not 
discovered  by  the  Spaniards,  because 
there  was  little  direct  evidence  at  sur¬ 
face  of  its  existence.  Rich  orebodies  on 
the  Santa  Marina  and  San  Antonio 
veins  have  been  mined  upward  to  within 
50  ft.  of  the  surface,  where  the  veins  as 
such  disappear,  and  are  represented  in 
the  outcrops  as  mere  cracks  in  the  rhyo¬ 
lite.  Rock  alteration  consisting  of 
seritization  and  silicification  rather  than 
actual  ore  exposure  has  been  found  to 
be  the  true  index  of  the  occurrence  of 
orebodies.  Exceptions  occur,  as  in  the 
instance  of  the  San  Miguel  and  San 
Nicolas  veins.  The  Santa  Marina  vein 
has  been  stoped  for  a  continuous  hori¬ 


and  a  barren  or  nearly  barren  quartz 
outcrop  has  been  formed.  An  outcrop 
of  this  type,  especially  where  wall-rock 
alteration  is  most  intense,  is  an  index  of 
the  existence  of  orebodies  at  a  deeper 
horizon. 

Erosion  has  been  deepest  along  the 
stream  in  Cusi  Canyon,  where  most  of 
the  upper  part  of  the  Bufa  rhyolite 
series  has  been  cut  through,  with  the 
result  that  the  sulphide  orebodies  are 
found  nearer  the  surface  than  they  are 
toward  the  Bufa.  Certain  areas  have 
been  raised  or  lowered  by  faulting, 
which  further  complicates  the  problem 
of  obtaining  knowledge  as  to  the  loca¬ 
tion  of  the  favorable  ore  horizons. 

Secondary  processes  have  enriched 
minor  portions  of  the  veins,  but  most  of 
the  silver  produced  has  been  obtained 
from  the  primary  ores.  Near  the  Cusi 
fault,  where  adjustments  are  still  tak¬ 
ing  place,  the  veins  have  been  reopened, 
thus  allowing  the  access  of  descending 


meteoric  waters.  At  the  Promontorio 
mine,  secondary  argentite  and  polybasite 
were  found  in  all  veins  near  the  con¬ 
tact.  The  same  condition  prevailed  to  a 
lesser  extent  at  the  Santa  Marina  and 
San  Miguel  veins  near  the  contact.  In 
other  parts  of  the  district  the  accom¬ 
panying  quartz  effectively  sealed  the 
veins  against  the  entrance  of  descending 
waters. 

Development  since  1926  has  provided 
much  information  on  the  various  veins 
in  the  region.  Previously  it  appeared 
to  be  the  general  belief  that  east-and- 
west  fissures  were  not  as  important  as 
northeast-southwest  fissures,  and  it  was 
thought  that  metallization  grew  weaker 
on  the  known  veins  to  the  southwest; 
also  there  was  a  general  opinion  that 
certain  northeast-southwest  veins,  whose 
outcrops  appeared  impoverished,  were 
poor  loci  for  exploration.. 

Beginning  in  1926  it  was  the  policy 
of  those  in  charge  of  exploration  to  con¬ 
centrate  upon  the  areas  nearest  the 
known  worked-out  orebodies  in  order  to 
develop  ore  in  old  pillars  and  along 
parallel  veins,  and  also  in  adjoining 
sectors  along  the  strike  of  the  veins. 

It  was  decided  to  explore  first  the 
San  Nicolas  vein  (Figs.  2  and  4),  as 
this  exploration,  if  successful,  would 
disprove  the  theory  that  east-and-west 
veins  were  less  richly  metallized  than 
the  well-known  northeast  -  southwest 
veins.  The  Providencia  level,  598  ft. 
below  the  Santa  Marina  shaft  collar 
(Fig.  3),  was  chosen  as  the  elevation 
from  which  this  exploration  was  to  be 
done.  This  level  was  known  to  be  in  a 
favorable  rhyolite  flow  and  to  be  deep 
enough  to  be  in  the  primary  zone,  well 
below  any  possible  secondary  enrich¬ 
ment.  A  drift  650  ft.  long  was  driven 
and  a  valuable  orebody  was  discovered. 
This  deposit  differed  in  many  ways  from 
the  well-known  occurrences  in  the 
northeast-southwest  veins.  Lead  and 
zinc  averaged  less  than  1  per  cent,  as 
against  4  or  5  per  cent  in  the  other 
veins,  the  gold  content  was  considerably 
higher,  and  a  higher  water  temperature 
was  noted.  On  this  level  the  orebody 
discovered  was  found  to  be  460  ft.  long 
with  an  average  width  of  10  ft.  The 
ore  at  the  extreme  eastern  end  aver¬ 
aged  about  22  oz.  of  silver  per  metric 
ton,  with  averages  for  the  western  half 
of  some  45  oz.  per  metric  ton,  and  with 
some  1.1  per  cent  lead,  0.7  per  cent  zinc, 
and  0.10  oz.  of  gold  also  contained. 
Later  the  orebody  was  developed  on 
higher  levels  and  mining  operations 
were  started.  Oxidation  was  found  to 
extend  to  a  vertical  depth  of  450  ft.  be¬ 
low  the  outcrop.  No  secondary  enrich¬ 
ment  was  found. 

During  1934  a  crosscut  was  driven 
from  the  800-ft.  level  at  a  vertical  depth 
of  213  ft.  below  the  previously  men¬ 
tioned  Providencia  level  (Fig.  3).  The 
vein  was  recently  cut  at  its  projected  po¬ 
sition,  and  development  work  at  this  ele¬ 
vation  indicates  that  the  deposit  has  equal 
width  and  silver  assays  of  the  same  order 
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as  those  found  on  the  Providencia  level. 

Gold  and  lead  assays  appear  to  remain 
fairly  constant. 

Development  on  this  east-and-west 
vein  system  is  now  being  pushed  in  a 
westerly  direction  toward  the  Promon- 
torio  area,  where  it  is  hoped  that  addi¬ 
tional  orebodies  may  be  found  at  some 
of  the  junctions  with  the  Veta  Grande, 

Minerva,  San  Ignacio,  and  Consolidada 
veins.  (Fig.  2.) 

Exploratory  work  was  next  directed 
toward  the  virgin  area  to  the  southwest. 

In  both  the  Promontorio  and  Santa  Ma¬ 
rina  mines  (see  Fig.  4)  the  southwestern 
limit  of  important  ore  deposition  ap¬ 
peared  to  be  determined  by  the  intersec¬ 
tion  of  the  known  veins  with  the  San 
Nicolas  vein  or  fault,  and  no  exploratory 
work  of  importance  had  previously  been 
done  southwest  of  this  boundary.  This 
east-and-west  fault  was  cut  through  and 
a  crosscut  driven  parallel  with  it  but 
on  the  southwest  or  unexplored  side. 

A  narrow,  quartz-filled  fracture  was 
crossed,  and  was  drifted  on  to  the  south¬ 
west  on  A  level  at  a  depth  of  600  ft. 
below  surface  in  this  vicinity.  This 
stringer  gradually  opened  up  to  a  width 
of  6.5  ft,  and  an  excellent  primary  sul¬ 
phide  orebody  (south  orebody  Fig.  3), 
typical  of  the  rich  silver-lead  occur¬ 
rences  near  the  Cusi  fault,  was  de¬ 
veloped.  The  average  grade  of  this 
orebody  proved  to  be  48  oz.  of  silver,  10 
per  cent  lead,  and  8  per  cent  zinc  per 
metric  ton.  This  deposit  was  unmarked 
by  any  outcrop  of  ore,  although  the  sur¬ 
face  rhyolite  contained  stringers  and 
gave  evidence  of  slight  silicification. 

Development  was  continued  southwest¬ 
erly,  and,  at  a  distance  of  1,000  ft.  far¬ 
ther,  a  second  orebody  was  cut  (Fig. 

2).  This  was  ^ound  on  A  level  at  a 
vertical  depth  of  863  ft.  below  an  out¬ 
crop,  and  had  the  appearance  of  being 
at  the  bottom  of  an  oreshoot,  having 
higher  zinc  values  than  those  which 
generally  occur  in  the  upper  portions  of 
the  oreshoots.  Average  values  were: 
silver  12.8  oz.,  lead  4  per  cent,  zinc  10 
per  cent.  To  facilitate  mining,  a  1,000  steady  supply  of  skilled  miners  is  avail- 
ft.  crosscut  was  started  290  ft.  higher  able.  The  estimated  number  of  mer 
and  has  cut  the  ore.  At  this  elevation  employed  in  the  principal  mines  is  2,45( 
the  vein  averages  22.5  oz.  silver,  2.5  per  and  the  aggregate  daily  tonnage  minec 
cent  lead,  and  3  per  cent  zinc  per  is  about  2,500. 

metric  ton.  Empire-Star  Mining  Company,  Ltd. 

Sloping  has  been  started  at  this  level  continues  the  largest  producer.  It  oper 
and  bunches  of  bonanza  ore  have  been  ates  two  units — namely,  the  Grass  Val 
found  recently.  No  secondary  enrich-  ley  operations,  comprising  the  Empire 
ment  has  been  noticed:  the  ore  is  pri-  North  Star,  Pennsylvania,  and  Prescot 
mary  and  of  the  same  type  as  that  found  Hill  properties,  at  Grass  Valley,  anc 
near  the  Cusi  fault.  This  is  of  real  in-  the  Murchie  mine,  about  2i  miles  eas 
terest,  as  it  shows  that  ore  deposition  of  Nevada  City;  the  Zeibright,  nea: 
has  extended  great  distances  from  the  Emigrant  Gap;  and  the  Browns  Valle] 
Cusi  fault.  Recent  development  in  the  mines.  At  the  Empire,  experimenta 
San  Miguel  mine  has  opened  up  the  work  in  the  fine-grinding  departmen 
southern  extension  of  the  San  Miguel-  has  called  for  installing  a  new  grinding 
Candelaria  vein  at  a  distance  of  1,500  unit  and  tanks.  Improvements  at  thi 
ft.  from  the. Cusi  fault.  North  Star  property  include  the  electri 

The  fact  that  the  east-west  veins  have  fication  of  the  main  hoist  and  increasing 
been  proved  to  contain  valuable  ore,  to-  the  mill  capacity  to  500  tons.  The  lat 
gether  with  the  knowledge  that  ore  ter  involved  the  installation  of  a  com 
exists  for  great  distances  to  the  south  plete  flotation  unit  consisting  of  a  Nc 
and  southwest,  has  stimulated  research.  77  Marcy  ball  mill  with  a  Dorr  duple; 


.  Flowsheets  improved 
Construction  continues 


New  production  adds  to  record 
.  .  .  .  Capacities  increased  .  . 


MINE  SURFACE  FUANT  of  Idaho  Maryland’s  New  Brunswick  property, 
at  Grass  Valley,  California.  Mill  capacity  here  has  recently  been  increased 
by  adding  a  300-ton  flotation  nnit 
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classifier,  a  large  six-cell  Kraut  flota¬ 
tion  machine,  and  auxiliary  equipment, 
with  twenty  stamps  set  aside  for  sec¬ 
ondary  crushing. 

The  company  recently  acquired  the 
Sultana  claims  adjoining  the  Empire 
mine,  and  has  unwatered  the  Prescott 
Hill  shaft  and  re-equipped  it  with  a 
new  surface  plant  and  hoisting  ma¬ 
chinery. 

At  Nevada  City,  the  Murchie  is  pro¬ 
ducing  9,500  tons  per  month.  At  the 
twenty-stamp  mill,  a  new  ball  mill,  a 
larger  classifier,  and  jigs  to  remove 
coarse  gold  from  the  grinding  circuit 
have  been  added.  Underground,  sys¬ 
tematic  development  to  determine  the 
production  possibilities  at  depth  is  under 
way.  New  equipment  includes  a  hoist 
installed  on  the  1,600- ft.  level.  Eventual 
sinking  of  a  shaft  near  the  mill  is  con¬ 
templated. 

Extensive  construction  work  is  being 
carried  on  at  the  Zeibright  unit,  near 
Emigrant  Gap.  The  150-ton  mill  is 
being  replaced  by  a  new  crushing  and 
flotation  plant  to  treat  1,000  tons  of  ore 
a  day.  Two-stage  crushing  will  be  done 
at  the  crushing  plant,  which  will  con¬ 
tain  a  750-ton  concrete  ore  bin  fitted 
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with  a  Utah  Copper  vibration  feeder,  a 
steel  grizzly  spaced  3  in.,  a  24x36-in. 
Allis-Chalmers  jaw  crusher  for  primary 
crushing,  and  a  4-ft.  Symons  cone 
crusher  operating  in  closed  circuit  with 
a  12-ft.  Utah  Copper  vibration  screen 
for  secondary  crushing.  The  crushed 
product  goes  to  a  3,000-ton  fine-ore  bin 
which  is  divided  into  three  sections, 
each  equipped  with  a  Hardinge  con¬ 
stant-weight  feeder.  Fine-grinding  ma¬ 
chinery  consists  of  two  No.  77  Marcy 
ball  mills  operating  in  closed  circuit 
with  two  Model  F  Dorr  classifiers 
actuated  by  Reeves  drives.  Two  jigs 
interposed  between  the  ball-mill  dis¬ 
charge  and  the  classifiers  will  remove 
metallic  gold  from  the  grinding  circuit. 
Classifier  overflow  will  be  treated  suc¬ 
cessively  in  a  fourteen-cell  Kraut  flota¬ 
tion  machine.  Dorr  thickener,  and 
3x4-ft.  Oliver  filter.  Finished  concen¬ 
trates  will  be  treated  in  a  cyanide  plant 
now  being  built. 

Ore  haulage  from  underground  load¬ 
ing  stations  through  the  main  adits  to 
the  coarse-ore  bin  has  been  electrified 
by  the  purchase  of  Goodman  electric 
storage-battery  locomotives,  which  pull 
SO-ton  loads  of  ore  in  4-ton  Granby  cars. 
In  Browns  Valley  the  Nevada  City 
branch  of  the  company  has  unwatered 
the  Pennsylvania  mine  to  the  450-ft. 
level,  has  sunk  a  winze,  and  driven  over 
300  ft.  of  drifts  and  crosscuts. 

Idaho  Maryland  Operations 

The  second  largest  enterprise  in  the 
Grass  Valley  sector  is  that  of  Idaho 
Maryland  Mines  Company.  Approxi¬ 
mately  700  tons  of  ore  is  now  treated 
per  day  at  its  Idaho  Maryland  and 
Brunswick  properties.  The  Old  and 
New  Brunswick  mines  have  been  un¬ 
watered,  rehabilitated,  and  provided 
with  new  hoisting  and  other  equipment, 
all  ore  being  reduced  at  the  New  Bruns¬ 
wick  mill.  The  capacity  of  the  latter 
was  recently  increased  to  over  300  tons 
by  the  erection  of  a  complete  flotation 
unit.  This  plant  is  housed  in  a  new 
extension  and  contains  a  large  Marcy 
ball  mill,  Dorr  duplex  classifier,  a  six¬ 
cell  Fagergren  flotation  machine,  re¬ 
agent  feeders,  and  other  auxiliaries.  In 
addition,  the  company  erected  last  year 
a  new  350-'ton  flotation  plant  and  a  25- 
ton  cyanide  mill  for  treating  concen¬ 
trates  at  the  Idaho  Maryland  mine, 
adjacent  to  the  old  Idaho  stamp  mill. 
Early  this  year  a  large  Marcy  ball  mill, 
a  classifier,  and  other  equipment  were 
added  to  the  mill,  which  involved  a  re¬ 
arrangement  of  the  original  flowsheet. 
About  275  tons  of  ore  received  from  the 
Idaho  Maryland  shaft  and  150  tons  of 
tailings  from  the  dumps  are  treated. 
The  Idaho  mill  is  crushing  nearly  100 
tone  of  ore  a  day,  of  which  75  tons  is 
received  from  the  Bullion  mine.  The 
air  shaft  which  is  being  sunk  between 
the  Idaho  shaft  and  the  Old  Brunswick 
shaft  by  a  new  shaft-boring  machine  is 
to  be  extended  beyond  1,000  ft.  on  Sept. 
23,  740  ft.  depth  had  been  reached. 


Adjoining  the  Idaho  Maryland  mine 
to  the  north  is  the  Spring  Hill  mine, 
newest  Grass  Valley  producer.  On 
Sept.  1  the  company  placed  in  operation 
its  new  surface  plant  and  a  100-ton 
flotation  mill,  which  is  to  be  described 
in  detail  in  a  separate  article. 

The  Golden  Center  mine,  in  the  heart 
of  Grass  Valley,  controlled  by  the 
Cooley  Butler  interests,  is  producing 
steadily,  the  twenty-stamp  mill  treating 
about  75  tons  a  day.  A  regrinding  unit 
was  recently  installed,  which  makes  pos¬ 
sible  crushing  through  coarser  screens, 
with  a  consequent  increase  in  stamp 
duty. 

Development  in  Newtown  District 

In  the  Newtown  district,  the  Republic 
Gold  Mining  Company  has  developed 
the  Empress  or  Dull  mine  to  a  depth 
of  1,000  ft.,  and  has  replaced  the  ten- 
stamp  pilot  mill  used  irregularly  during 
the  development  stage  with  a  modern 
300-ton  flotation  plant.  The  bulk  of 
the  ore  treated  is  mined  from  the  500- 
and  700-ft.  levels.  It  is  hoisted  in  a 
skip  and  dumped  into  a  wooden  bin  in 
the  headframe.  Grizzly  oversize  is 
crushed  in  a  jaw  crusher.  Undersize 
and  the  crusher  product  are  conveyed 
to  the  coarse  storage  bin  at  the  mill 
proper  for  secondary  crushing  in  rolls. 
These  discharge  via  an  incline  conveyor 
into  the  fine-ore  bin.  On  the  fine  grind¬ 
ing  floor  a  large  Hardinge  ball  mill  and 
a  4x6-ft.  ball  mill  to  relieve  the  Har¬ 
dinge  unit  are  available.  Both  operate 
in  closed  circuit  with  a  large  Dorr  du¬ 
plex  classifier.  Overflow  goes  to  a  con¬ 
ditioner  tank  before  entering  the  Kraut 
rougher  machine.  Concentrates  flow  by 
gravity  to  a  Kraut  cleaner  and  the  tail¬ 
ings  go  to  the  dump.  Cleaner  concen¬ 
trates  pass  successively  to  a  Dorr  thick¬ 
ener  and  an  Oliver  filter,  and  the 
tailings  are  returned  to  the  head  of  the 
rougher  machine  by  a  Wilfley  pump. 
About  200  tons  of  ore  is  treated  at 
present. 

On  Banner  Mountain,  the  Lava  Cap 
Gold  Mining  Corporation  is  operating 
the  Banner  and  Central  mines.  Both 
have  been  producing  steadily  since  early 
in  1933.  The  Banner  shaft  has  been 
equipped  for  deeper  development.  At 
the  Central  shaft  a  new  combination 
blacksmith  and  repair  shop  has  been 
added.  The  shaft  has  reached  1,600  ft, 
with  sinking  still  in  progress.  Apart 
from  development  work  now  carried 
out,  the  company  plans  early  connection 
of  the  Banner  and  Central  mines  by  a 
5,500-ft.  tunnel,  to  explore  this  territory. 

The  outlying  districts  are  more  or 
less  active.  Mattie  Gold  has  developed 
the  Alcalde  mine,  in  Deadman’s  Flat, 
to  1,000  ft.  and  is  now  trying  to  raise 
funds  for  further  work  and  possibly 
a  reduction  plant.  At  the  Phoenix  mine, 
unwatering  is  in  progress.  The  Ken¬ 
tucky  Ridge  mine,  in  the  Newtown  dis¬ 
trict,  has  been  equipped  with  a  ten- 
stamp  mill.  On  the  State  highway  just 
south  of  Grass  Valley,  the  Bullion  mine. 


opened  in  1933,  is  producing  75  tons 
daily.  Broken  ore  is  trucked  to  the 
Idaho  Maryland  stamp  mill.  A  diamond 
drill  is  at  work  on  the  Icard  property. 

In  the  Nevada  City  area,  California 
Sierra  Gold  Mines,  Inc.,  is  developing 
the  Canada  Hill,  Hussey,  and  Ragon 
mines.  The  ores  mined,  and  those  re¬ 
ceived  from  neighboring  properties,  are 
treated  in  the  company’s  Queen  Lil  cus¬ 
tom  mill.  At  the  Hoge  mine,  the  Great 
Northern  Gold  Mines,  Inc.,  has  several 
leasers  at  work.  Hydraulic  mining  is 
carried  on  spasmodically  by  Omega 
Placers,  You  Bet  Mining  Company,  and 
Remington  Hill  Placers,  Inc. 

About  21  miles  northeast  of  Nevada 
City,  near  Poorman  Creek  and  the  town 
of  Washington,  is  the  Spanish  mine, 
owned  and  operated  by  the  Bradley  in¬ 
terests.  It  is  developed  by  a  tunnel  and 
a  two-compartment  shaft  at  what  is 
known  as  the  Barite  workings,  which 
are  8,500  ft.  north  and  1,500  ft.  above 
the  adit  or  original  Spanish  mine.  The 
Barite  has  been  developed  to  300  ft., 
and  the  shaft  is  now  deepened  an  addi¬ 
tional  150  ft.  The  vein  is  along  a 
barite  contact,  and  the  oreshoot  exposed 
in  these  workings  is  6  ft.  wide  and  300 
ft.  long,  averaging  0.26  oz.  gold  and  3.5 
oz.  silver.  Ore  extracted  is  transported 
over  an  aerial  tramway  8,200  ft.  long 
to  the  250-ton  mill  bin  situated  1,500  ft. 
below  the  loading  bin.  A  1-ton  skip  is 
used  to  hoist  the  ore  from  the  mine. 
The  ore  first  passes  over  a  30-in.  sort¬ 
ing  belt  and  then  to  a  10x20-in.  Allis- 
Chalmers  jaw  crusher,  set  to  H  in. 

Flotation  Data 

Fine  grinding  is  done  in  a  36-in.  by 
6-ft.  Hardinge  ball  mill  operating  in 
closed  circuit  with  a  Dorr  duplex  classi¬ 
fier.  The  2  per  cent  plus-lOO-mesh 
product  goes  to  conditioning  and  then 
to  a  twelve-cell  Kraut  rougher.  Con¬ 
centrates  from  the  first  four  cells  are 
re-treated  in  a  two-cell  Kraut  cleaner, 
and  the  product  of  the  remaining  eight 
cells  and  the  cleaner  tailings  return  to 
the  circuit  via  a  2-in.  Wilfley  pump. 
Finished  concentrates  are  treated  in  a 
3x4-ft.  Oliver  filter.  Reagents  used  are 
caustic  soda,  copper  sulphate,  pine  oil, 
xanthate,  Z-6,  and  cresylic  acid,  the  first 
two  reagents  being  fed  jointly  at  the 
head  of  the  grinding  circuit.  Consump¬ 
tion  is  0.030,  0.271,  0.049,  0.167,  and 
0.083  lb.  per  ton,  respectively.  Ratio  of 
concentration  is  about  21  to  1.  The 
rougher  tailings,  after  addition  of  lime, 
go  to  the  cyanide  plant  containing  two 
10x20- ft.  Hardinge  thickeners  with  a 
2-in.  Dorrco  pump;  four  Devereaux 
agitators;  a  lOxlH-ft.  Oliver  filter;  a 
15-ft.  tank  for  pregnant  solution;  and  a 
Merrill-Crowe  bag  precipitating  plant. 
Consumption  of  cyanide  and  lime  is  H 
lb.  and  10  lb.  per  ton.  The  precipitates 
are  smelted  in  a  Pacific  Foundry  No.  80 
crucible  tilting  furnace.  Flotation  con¬ 
centrates  and  bullion  are  shipped  to  the 
Selby  smelter.  The  mill  is  treating  over 
80  tons  a  day. 
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NEWS 

OF  THE  INDUSTRY 


Base-Metal  Tariffs  Remain  Unchanged  in 
American-Canadian  Trade  Agreement 

Import  Duties  on  Copper,  Lead  and  Zinc  Into  the  United  States  Maintained 


ON  Jan.  1,  1936,  the  three-year  re¬ 
ciprocal  trade  agreement  made  be¬ 
tween  the  United  States  and  Canada  will 
become  effective.  The  two  countries 
granted  most  -  favored  -  foreign  -  nation 
treatment  in  the  agreement,  with  pro¬ 
vision  to  withdraw  or  modify  the  con¬ 
cession  on  any  article  in  the  treaty. 


Canada  will  revise  her  system  of  valu- 
ating  commodities  for  duty,  thereby 
eliminating  arbitrary  assessments 
greater  than  the  invoice  value  on  the 
imported  goods. 

The  treaty  was  first  announced  on 
Nov.  15,  without  mentioning  the  items 
upon  which  both  countries  would  grant 


concessions.  This  lack  of  definite  in¬ 
formation  created  an  atmosphere  of 
doubt  and  anxiety  throughout  the  West¬ 
ern  mining  states,  where  fear  was  ex¬ 
pressed  that  concessions  on  copper,  lead, 
and  zinc  would  jeopardize  the  prospects 
of  a  revived  mining  industry.  When  the 
details  of  the  pact  were  announced  on 
Nov.  17,  it  was  obvious  that  the  treaty 
was  broad  in  its  scope,  as  it  covered  767 
reductions  on  imports  into  Canada  and 
53  into  the  United  States,  without  men¬ 
tion  of  any  changes  in  the  base-metal 
duties. 

Canadian  mining  men  readily  acknowl¬ 
edge  the  fact  that  the  mineral  resources 
of  the  Dominion  are  not  fully  developed 
and  their  desire  is  to  intensify  efforts 
in  this  direction.  The  progress  so  far 
is  commendable  and,  as  pointed  out  at 
the  meeting  of  the  Canadian  Institute 
of  Mining  and  Metallurgy,  recently  held 
in  Vancouver,  the  export  value  of  min¬ 
eral  products  from  Canada  in  the  first 
eight  months  of  this  year  was  $205,179,- 
207.  This  is  a  sum  sufficient  to  pay  72 
per  cent  of  foreign  debts  for  Dominion, 
provincial,  municipal,  and  corporation 
bonds,  and  dividends.  The  Mining, 
Metallurgical,  and  Chemical  branch  of 
the  Dominion  Bureau  of  Statistics  at 
Ottawa  has  compiled  data  which  em¬ 
phasizes  the  purchasing  power  of  the 
mining  industry.  Direct  purchasing 
power  amounted  to  $74,083,000  in  1934. 

The  new  government  in  Canada  has 
been  thought  willing  to  review  taxes 
which  are  considered  a  hindrance  to 
greater  mine  development.  Moderation 
of  these  taxes  would  leave  little  to  be 
desired  for  expansion  of  the  Canadian 
mining  industry.  In  reviewing  the  list  of 
items  pertinent  to  mines  it  is  observed 
the  new  government  considered  mining 
machinery  and  equipment  of  sufficient 
importance  to  be  included.  On  the  other 
hand,  duties  have  been  lowered  upon 
Canadian  products  of  which  we  are 
deficient  and  the  free  list  remains  un¬ 
changed. 


Concessions  Granted  the  United  States 


Present  Duty 
to  U.  S. 

In  Percent 

Tariff  Iteni  (.\d.  Va.  ) 

Manufactures  of  brass  or  copper  n.  8.  p.  (a.)  .  30 

Ore  crushers .  25 

Pumps .  20 

Power-driven  pumps  for  underground  mining .  27i 

Blowers  for  smelting  ores . . .  20 

Machinery  for  concentrating  ores .  20 

Heavy-duty  mine  hoists  (not  made  in  Canada) .  10 

Digging  machines .  15 

Locomotives  and  motor  cars  for  railroad  (not  made  in 

Canada)  for  mining  .  20 

Filter  cloth  for  mining .  35 

Blasting  and  mining  powder,  per  lb .  2c 

Dry  white  lead  .  30 

White  lead  in  oil .  37  J 

Firebrick  for  furnaces .  15 

Gypsum,  ground .  15 

Magnesite,  ma<mesium  carbonate,  except  rock .  30 

Magnesium  carbonate  for  rubber  manulacturing .  30 

Feldspar,  ground .  30 

Lead  in  bars  and  sheets .  25 

Manufactures  of  lead .  30 

Zinc  strip,  tubing,  dust .  Free 

Manufactures  of  sine .  25 

Brass  bars  and  rods,  over  6  ft ;  brass  stripe,  etc  .  15 

Wire  of  all  metals  and  kinds .  35 

Wire  insulated .  30 

Wire  cloth . ‘ .  25 

Ferro-allcm: 

Under  \%  silicon,  lb .  1  Jc. 

Over  1%  sUicon,  lb .  IJc. 

Between  8  and  60%,  lb .  lie. 

Between  60  and  90%,  lb .  2ic. 

Over  90%,  lb .  5lc. 


New 
Duty 
In  Percent 
(Ad.  Val.) 
241 
20 
I7i 
25 
17i 
17i 
5 
10 

15 

30 

lie 

'  II* 

124 

124 

274 

274 

20 

224 

274 

FVee 

224 

10 

30 

274 

224 

Ic. 

I4e. 

14c. 

24c. 

5c. 


Canadian  Imports 
from  U.  S. 
Values 


1930 
$5,274,000 
1,935,000 
Not  shown 
Not  shown 
110,000 
201,000 
15,000 
Not  shown 

111,000 
Not  shown 
1,000 
3,000 


(6)  1935 
$1,772,000 
657,000 
43,000 
12,000 
36,000 
60,000 


1,495,000 
4,000 
Not  shown 
Not  shown 
Not  shown 
11,000 
136,000 
382,000 
160,000 
330,000 
676,000 
595,000 
25,000 

Not  shown 
Not  shown 
Not  shown 
Not  shown 
Not  shown 


1,000 

47,000 

2,000 

'  ‘10,666 

54‘7,666 

3,000 

19,000 

4,000 

14,000 

1,000 

78,000 

273,000 

103,000 

46,000 

142,000 

98,000 

6,000 

1,000 

3,000 

21,000 


Concessions  Granted  Canada 


Firebrick . 

Limestone,  crude,  lb . 

Lime,  n.  s.  p.,  lb . 

Lime  hydrated,  lb . 

Feldspar,  crude,  long  ton . 

Talc  valued  not  over  $12.50  per  long  ton . 

Ferronumganese,  lb . 

Ferrosilicon  8  to  30%,  lb . 

Ferrotitanium,  ferrovanadium  and  ferro-uranium . 

Cobalt  oxide,  lb . 

Asbestos,  manufactured . 

Cobalt  and  cobalt  ore . 

Crude  artificial  abrasives,  n.  s.  p . 

Nickel  ore,  matte  and  oxide . 

Plastor  rock  (including  anhydrite)  and  crude  gsrpeum. . . . 

Sodium  cyanide. . 

(a)  Not  specially  provided  for.  (b)  Fiscal  year  ended  March  3 1 . 


United  States  Impotsr 
from  Canada 


1930 

1935 

25% 

15% 

$44,000 

$10,000 

5o. 

24c. 

12,000 

8,000 

lOc. 

7c. 

292,000 

74,000 

12c. 

8c. 

92,000 

7,000 

50c. 

35c. 

242,000 

66,000 

35% 

25% 

125,000 

84,000 

lie. 

lie. 

3,600,000 

250,000 

2c. 

\\e. 

1,193,000 

188,000 

25% 

15% 

None 

400 

20c. 

10c. 

196,000 

None 

Free 

Free 

8,364,000 

3,026,000 

Free 

Free 

533,000 

81,000 

Free 

Free 

3,491,000 

2,730,000 

Free 

Free 

2,585,000 

1,793,000 

Free 

Free 

976,000 

341,000 

Free 

Free 

1,997,000 

1,140,000 
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ing  from  1  to  3  ft.  wide,  are  reported  to 
run  127  oz.  of  silver  to  the  ton  and  6  per 
cent  lead.  L.  F.  Block  is  manager. 

Operation  of  the  new  kiln  roaster  at 
the  Manning  plant  of  the  Manning  Gold 
Mines  Company,  near  Mercur,  is  under 
way.  Gold  recoveries  are  expected  to  be 
substantially  improved. 

At  the  American  Flag  property,  Park 
City,  A.  L.  Hurley,  manager,  reports 
encouraging  results.  A  new  blower  has 
been  installed  to  improve  ventilation. 
Besides  making  a  connection  between 
No.  1  and  No.  2  winzes  on  the  1,300 
level,  the  company  is  shipping  a  good 
grade  of  ore. 

Park  City  Consolidated  has  installed 
a  new  double-drum  electric  hoist,  com¬ 
pleted  the  buildings  to  house  the  new 
plant,  and  extended  the  main  shaft  60  ft. 
to  the  surface  to  facilitate  use  of  the  new 
equipment.  Production  for  October 
reached  a  new  high  of  8,000  tons  of  ore. 
Intensive  development  is  being  carried 
on  in  the  lower  horizons. 

In  the  Tintic  district,  the  Mammoth 
mine  reports  a  promising  strike  of  gold 
ore,  carrying  values  of  0.40  to  0.50  gold 
to  the  ton  on  the  2,100  level,  the  deepest 
part  of  the  mine. 

Leasing  has  greatly  aided  in  stabiliz¬ 
ing  mining  development  at  Eureka. 
About  three  times  as  many  men  are  em¬ 
ployed  as  there  were  three  years  ago. 


Park  City  District,  in  Utah,  Becoming 
More  Active  as  Large  Mine  Reopens 


Park  Utah  Consolidated  Announces  Resumption  of  Operations  in  the  Judge 
Unit  After  a  Long  Shutdown — Eureka  Mining  District  Active  With  Mine 
Leasors — Silver  Ore  Shipped  From  Goshute  Reservation 


from  the  New  Park  Mining  Company 
on  the  east  side  of  Bald  Mountain,  ad¬ 
joining  the  Burns  property.  Operations, 
it  is  planned,  will  be  conducted  through 
the  Star  of  Utah  tunnel  of  the  New  Park 
Mines  Company.  Completion  of  the 
negotiations  will  allow  the  New  Park 
company  to  clear  its  title  to  the  re¬ 
mainder  of  the  Park  Galena  property 
and  insure  the  development  by  the  smelt¬ 
ing  company  of  the  Mirian  group,  be¬ 
longing  to  the  New  Park  estate. 

By  Jan.  1,  the  United  States  Smelting, 
Refining  &  Mining  Company  expects  to 
have  the  new  $200,000  addition  to  its 
flotation  plant  at  Midvale  ready  for  op¬ 
eration.  The  capacity  will  thereby  be 
increased  from  1,100  to  1,600  tons  daily. 

The  Frisco  Silver-Lead  Mining  Com¬ 
pany  is  planning  to  make  its  first  ship¬ 
ments  of  high-grade  ore  from  the  new 
deposit  opened  up  on  the  250-ft.  level. 
Assays  of  the  ore,  a  gray  carbonate  rang¬ 


UTAH’S  non-ferrous  metal  mining 
industry  manifested  new  signs  of 
recovery  during  the  last  month.  In¬ 
creases  in  activity  appeared  at  Park 
City,  where  the  Park  Utah  Consolidated 
Mining  Company  reopened  its  property 
after  a  shutdown  of  operations  since 
May,  1932.  Another  favorable  develop¬ 
ment  was  the  announcement  that  the  In¬ 
ternational  Smelting  Company  would 
again  start  operating  its  selective  flota¬ 
tion  plant  at  Tooele  to  take  care  of 
shipments  from  the  Park  Utah  Consoli¬ 
dated  properties.  Production  from  the 
Park  Utah  at  first  will  be  approximately 
150  tons  daily. 

Developments  at  Park  City  also  in¬ 
dicate  augmented  activity  on  the  east 
side  of  the  district,  as  the  United  States 
Smelting,  Refining  &  Mining  Company 
recently  purchased  the  Burns  group  of 
claims  for  $100,000.  It  is  reported  that 
the  company  is  also  arranging  to  pur¬ 
chase,  for  $50,000,  a  group  of  claims 


The  surface  bnildingrs  of  the  Park  Utah  Consolidated  Mining  Company,  in  Park  City,  Utah,  will  soon  be  scenes 
of  more  activity  as  mining  operations  are  resumed  at  the  Judge  mine.  Production  will  at  first  be  resumed  on  the 
basis  of  150  tons  of  ore  daily,  which  will  be  shipped  to  the  mill  at  Tooele.  Though  production  was  discontinued 
in  May,  1932,  some  exploration  and  development  work  has  been  in  progress 
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American  Metal  Company  Acquires 
an  Interest  in  Consolidated  Copper 

One  of  Nevada’s  Copper  Mining  Companies  Strengthens  Its  Financial  Condi* 
tion  by  Selling  Approximately  10  per  Cent  Interest — Mine  Operations  Can  Be 
Resumed  on  Short  Notice — First  Survey  for  Pioche  Power  Line  Completed 


and  more  than  half  of  them  are  making 
better  than  daily  wages  with,  of  course, 
some  who  are  netting  large  returns. 

■f  At  the  Silver  Standard  property,  a 
strong  mineralized  fissure  system  is  being 
prospected  after  a  geophysical  survey  by 
Carl  W.  Chilson.  Sinking  of  the  new 
shaft  near  the  intersection  of  three  fis¬ 
sures  has  reached  the  depth  of  nearly 
150  ft.,  according  to  the  last  report.  The 
property  is  about  10  miles  southeast  of 
the  main  productive  area  in  Tintic. 

-f  In  a  little  over  a  year  Drum  Mountain 
mines,  near  Delta,  have  shipped  to  Utah 
smelters  over  130  carloads  of  gold  ore. 
The  Ibex,  operated  by  Wilden  and 
Twitchell,  has  been  the  largest  shipper, 
with  52  carloads.  The  Charm  mine  has 
shipped  15  carloads. 

■fLeo  Harvey,  of  Pleasant  Grove,  and 
H.  B.  Richards  plan  to  start  the  con¬ 
struction  of  a  mill  on  Delta  flat,  between 
Delta  and  Drum  Mountain. 

•♦•Operators  of  the  New  Premier  Con¬ 
solidated  mine,  on  the  Goshute  Indian 
reservation  in  Tooele  County,  report  the 
shipment  of  one  lot  of  ore  carrying  100 
oz.  of  silver  to  the  ton.  The  ore  has  been 
struck  in  a  drift  from  the  Botson  shaft. 


MONTANA 

•♦■A  new  6-cu.ft.  gold  placer  dredge  of 
the  sectionalized  type  is  being  installed 
by  the  Porter  Bros,  interests  at  their 
property  near  Helena,  Mont.  The  unit 
was  designed  and  manufactured  by  the 
Yuba  Manufacturing  Company,  of  351 
California  Street,  San  Francisco.  Maxi¬ 
mum  digging  depth  of  the  bucket  ladder 
is  35  ft. 

■♦■  Anaconda  Copper  Mining  Company  is 
operating  its  Butte  mines  at  about  50 
per  cent  of  capacity  and  is  recondition¬ 
ing  the  St.  Lawrence  and  Leonard  mines 
for  operation  in  the  event  conditions  re¬ 
quire  increased  production.  These  mines 
are  two  of  the  largest  in  Butte,  and  have 
been  heavy  producers  of  copper.  The 
St.  Lawrence  ceased  production  on 
Aug.  26,  1931,  and  the  Leonard  on  Jan. 
14,  1931. 

■♦■  At  its  Mayflower  mine,  southeast  of 
Whitehall,  in  Madison  County,  Ana¬ 
conda  is  building  a  camp,  consisting  of 
boarding  and  bunk  houses  and  other 
buildings.  The  property  recently  was 
connected  with  one  of  the  main  electric 
transmission  lines  of  the  Montana  Power 
Company.  The  company  is  now  produc¬ 
ing  rich  ore  from  the  Mayflower,  which 
was  acquired  in  August,  1928,  from  the 
W.  A.  Clark  estate. 

■♦■  Little  Ben  Mining  Company,  near 
Landusky,  in  the  Little  Rockies  Moun¬ 
tains,  Phillips  County,  is  said  to  be  pro¬ 
ducing  about  $30,000  of  gold  bullion 
monthly  from  its  coarse  crushing,  cyan¬ 
ide  leaching  plant.  P.  A.  Wickham  is 
manager. 


A  REPORT  issued  by  the  Consolidated 
T^Copper  Company  on  Nov.  15  advised 
its  stockholders  that  it  had  sold  165,000 
shares  of  unissued  capital  stock  to  the 
American  Metal  Company,  Ltd.,  for 
$250,000  in  cash  and  21,500  shares  of 
common  stock  of  the  American  Metal 
Company.  These  negotiations  gave 
American  Metal  about  a  10  per  cent  in¬ 
terest  in  the  enterprise  and  increased  the 
quick  assets  of  Consolidated  Copper  to 
approximately  $1,000,000.  The  litiga¬ 
tion  which  started  in  March,  1929,  with 
the  Nevada  Consolidated  Copper  Com¬ 
pany  (Kennecott  Copper  Company)  is 
still  pending.  The  report  states  negotia¬ 
tions  are  under  way  with  Kennecott  Cop¬ 
per  for  a  new  contract  for  concentrating 
and  smelting  the  company’s  ores.  The 
terms  and  conditions  of  the  R.F.C.  loan 
for  $3,000,000  to  Consolidated  Copper 
are  still  under  consideration  by  the 
officers  and  counsel  of  the  company,  and 
no  decision  with  respect  to  the  loan  has 
as  yet  been  made.  If  the  directors  of  the 
company  deem  it  advisable  to  accept  the 
loan  the  matter  will  be  submitted  to  the 
stockholders  for  consideration  and 
action. 

■♦•  Construction  of  a  100- ton  cyanide  mill 
on  the  Crown  Point  mine  at  Gold  Hill 
has  been  completed  under  contract  by 
E.  L.  Sweeney  of  Denver.  Local  con¬ 
tractors  have  finished  a  long  cut-and-fill, 
making  a  1,600-ft.  detour  for  the  Vir¬ 
ginia  &  Truckee  Railroad,  routing  the 
track  west  of  the  high  wooden  trestle 
that  stands  immediately  over  the  orebody 
to  be  mined.  The  trestle,  however,  will 
not  be  removed  until  spring.  The  ore- 
body  blocked  above  the  300-ft.  level  is 
estimated  to  contain  200,000  tons  of  ore 
sampling  $10  to  $20  per  ton.  Crown 
Point  mine,  second  in  production  among 
the  Comstock  bonanzas,  is  owned  by 
Sutro  Tunnel  Coalition,  Inc.,  wholly- 
owned  subsidiary  of  Comstock  Tunnel  & 
Drainage.  J.  M.  Leonard,  of  Virginia 
City,  is  manager.  Funds  for  mill  con¬ 
struction  and  for  rail  detour  were  pro¬ 
vided  by  an  RFC  loan  of  $160,000.  Work 
on  the  project  was  started  late  in  July. 

•♦■The  new  milling  plant  of  the  Elkoro 
Mines  Operating  Company  at  Jarbidge, 
Nev.,  has  been  put  into  operation.  After 
an  expenditure  of  $150,000,  a  flotation 
mill  has  been  completed  with  a  capacity 
of  200  tons  daily.  The  old  Elkoro  mines, 
formerly  operated  by  the  Guggenheim 
interests,  has  been  partly  reopened,  and 
a  large  body  of  low-grade  ore,  running 
from  $9  to  $15  in  gold,  exposed.  Tail¬ 
ings  dumps,  estimated  to  carrying  75,000 


tons  of  ore  assaying  $5  in  gold,  are  being 
treated,  according  to  Morris  Rosenblatt, 
of  Salt  Lake  City,  vice-president.  Earl 
B.  Young  is  president  and  geologist  and 
W.  J.  Franklin,  manager. 

•♦■  A  preliminary  survey  for  the  proposed 
Boulder  Dam  to  Pioche  power  line  has 
been  completed,  covering  a  distance  of 
144  miles,  and  construction  will  begin 
as  soon  as  funds  are  available  from  an 
approved  Government  loan  aggregating 
$1,120,000.  For  the  most  part  the  line 
will  traverse  a  flat  area,  and  erection  of 
towers  will  involve  little  rock  breaking. 

•♦•  A  large  group  of  gold  claims  in  eastern 
Pershing  County  has  been  acquired  un¬ 
der  option  of  purchase  by  Goldfield  Con¬ 
solidated  Mines,  and  a  crew  of  miners 
is  engaged  in  reopening  the  old  workings. 
Formerly  productive  properties  of  the 
company  at  Goldfield  have  been  leased 
to  the  j^stern  Exploration,  a  subsidiary 
of  Calumet  &  Hecla  Consolidated  Copper, 
which  is  reopening  the  mines  at  deeper 
levels. 

•♦■  Castle  Peak  Quicksilver,  operating  a 
40-ton  Gould  furnace  at  its  cinnabar  mine 
10  miles  north  of  Virginia  City,  is  pre¬ 
paring  to  sink  a  new  shaft  at  some  dis¬ 
tance  from  the  older  workings.  The 
mine  has  been  at  times  the  largest  pro¬ 
ducer  of  quicksilver  in  Nevada. 

■♦■  Old  mines  at  Royston,  28  miles  north¬ 
west  of  Tonopah,  are  being  reopened  by 
a  group  of  Utah  men  associated  with 
Park  Bingham  Mining  Company.  For 
years  the  mines  were  owned  by  Hudson 
Mining  &  Milling,  of  Salt  Lake  City, 
but  the  bulk  of  production  of  silver  ore 
was  from  leasers. 

■♦■A  newly  completed  60-ton  flotation 
mill  at  the  Lander  shaft  of  Austin  Silver 
Mining,  at  the  old  silver  camp  of  Austin, 
is  treating  ore  from  a  number  of  leases 
and  from  old  mine  dumps.  L.  R.  Robins, 
manager,  has  been  in  New  York  to- con¬ 
fer  with  company  officers. 

•♦■A  resumption  of  operations  at  Tus- 
carora  is  indicated  by  the  extensive  ex¬ 
amination  and  surveys,  in  conjunction 
with  geophysical  tests,  carried  on  at  the 
old  Nevada  camp.  Geologic  examina¬ 
tions  have  been  conducted  by  Professor 
Slichter,  of  the  Massachusetts  Institute 
of  Technology,  and  the  geophysical  work 
was  done  by  Samuel  Sardis.  Large  hold¬ 
ings  are  owned  in  the  camp  by  the  A.  C. 
Milner  interests,  of  Salt  Lake,  and  by 
George  H.  Dern,  Secretary  of  War. 
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Base-Metal  Production  in  Idaho 
To  Increase  as  More  Mines  Reopen 

High-Grade  Zinc  Producers  Active — Ore  From  the  Star  Mine  to  Be  Treated  at 
the  Hercules  Mill — Sunshine  Mining  Reports  a  Strike  of  High-Grade  Silver- 
Lead  Ore — Cold  Weather  Halts  Placering  in  Murray  District 


The  star  mine,  at  Burke,  owned 
by  the  Sullivan  Mining  Company, 
has  resumed  production  after  a  shut¬ 
down  of  five  years.  Miners  are  prepar¬ 
ing  the  mine  for  operations  and  more 
men  will  be  added  as  the  work  pro¬ 
gresses.  Production  will  start  around 
300  tons  daily  and  will  be  gradually  in¬ 
creased  to  500  tons.  Operations  are 
on  a  five-day  week  basis.  The  ore  will 
be  milled  at  the  Hercules  plant  in  Wal¬ 
lace,  as  the  Sullivan  Mining  Company 
officials  have  negotiated  a  lease  for  the 


plant  from  the  Hercules  Mining  Com¬ 
pany.  Prior  to  the  Star  shutdown  in 
1930  the  ore  was  treated  at  the  South 
mill  of  the  Bunker  Hill  at  Kellogg,  but 
that  plant  is  now  running  at  capacity, 
producing  zinc  concentrate  from  a  new 
zinc-lead  orebody  opened  in  the  Bunker 
Hill  mine.  The  Sweeney  mill  of  the 
Bunker  Hill  is  treating  zinc  ore  from 
the  Sidney  mine.  The  ore  in  the  Star 
mine  has  been  opened  at  a  depth  of 
4,000  ft.  below  the  apex  of  the  vein  by 
a  crosscut  8,900  ft.  in  length,  driven 
from  the  2,000-ft.  level  of  the  Hecla 
shaft. 

Operations  at  the  electrolytic  zinc 
plant  at  Kellogg  will  be  gradually  in¬ 
creased  as  concentrates  from  the  Star 
mine  become  available,  according  to  re¬ 
ports  from  the  plant,  where  Wallace  G. 
Woolf  is  superintendent.  At  present 


the  output  is  maintained  at  about  one- 
half  of  the  rated  capacity,  or  approxi¬ 
mately  35  tons  of  electrolytic  zinc  daily. 
The  plant  will  be  stepped  up  until  an 
increase  of  about  30  per  cent  is  had, 
and  future  expansion  will  then  depend 
upon  market  conditions. 

The  property  of  the  Mammoth  Mines 
Corporation  in  central  Idaho  has  been 
acquired  by  the  Bunker  Hill  &  Sullivan 
company  at  a  reported  price  of  $200,- 
000.  Stockholders  of  the  Mammoth 


ratified  the  sale  at  a  meeting  held  in 
Lewiston.  The  Bunker  Hill  now  has  a 
crew  of  eight  men  sampling  the  mine, 
and  plans  are  under  way  for  an  exten¬ 
sive  development  program. 

The  Silver  Cable  management  is  mak¬ 
ing  progress  toward  getting  this  piop- 
erty  back  on  the  shipping  list.  The 
road  leading  from  the  mine  over  the 
divide  to  the  mill  at  Mullan  will  be  made 
passable  for  winter  traffic.  Four  trucks 
will  be  used  in  transporting  ore  from 
the  mine.  Additional  equipment  is  to 
be  installed  at  the  mine  to  facilitate 
underground  operations.  The  manage¬ 
ment  plans  to  treat  about  200  tons  of 
ore  daily  in  the  mill.  The  management 
states  that  ultimately  a  4,000-ft.  cross¬ 
cut  tunnel  will  be  driven  from  the 
switchback  on  the  old  Yellowstone  Trail, 
cutting  the  vein  system  at  a  depth  of  800 


ft.  below  the  No.  3  tunnel,  which  will 
greatly  expedite  the  handling  of  the 
silver-lead  ore  and  reduce  operating  ex¬ 
penses. 

The  Jack  Waite  mine,  operated  by 
American  Smelting  &  Refining  Com¬ 
pany,  produced  during  September,  1,931 
tons  of  ore,  of  which  265  tons  were  high 
grade  averaging  about  72  per  cent  lead 
and  8  oz.  of  silver  per  ton.  The  mine 
is  operating  on  a  five-day  week  basis 
and  employs  about  50  men. 

Placer  operations  in  the  Murray  dis¬ 
trict  were  halted  when  the  sub-zero 
spell  struck  the  district.  Sluice  boxes 
were  frozen  and  the  water  supply  was 
cut  down,  necessitating  a  general  shut¬ 
down. 

4- Manager  Eichelberger  has  confirmed 
the  report  of  the  discovery  of  an  ore 
shoot  on  the  1,700  level  of  the  Sunshine 
mine.  He  stated  that  “On  the  17th 
level,  in  our  crosscut  to  the  new  shaft 
on  the  west,  exploration  has  been  suffi¬ 
cient  to  prove  that  the  showing  is  of  a 
good  strong  vein  about  five  feet  wide 
that  assays  approximately  30  oz.  of 
silver  and  20  per  cent  lead  to  the  ton. 
The  vein  has  the  general  course  of  the 
Sunshine  vein  on  both  dip  and  strike.” 

Copper  Range,  Michigan,  Sinking 
Concrete  Circular  Shaft 

4-  Copper  Range  has  started  sinking  a 
drop,  reinforced-concrete,  circular  shaft 
at  its  Globe  property.  The  shaft  will 
be  “dropped”  over  that  of  an  old  verti¬ 
cal  shaft  by  means  of  a  circular,  steel- 
edged  shoe  filled  with  concrete,  atop  of 
which  the  shaft  wall  will  be  built  and 
forced  down,  in  30-ft.  stretches,  by 
gravity  and  additional  weight  of  sand 
bags  as  needed.  The  overburden  is  ap¬ 
proximately  250  ft.  deep,  and  much  of  it 
is  quicksand;  therefore,  the  adoption  of 
this  method.  The  shaft  wall  will  be 
3  ft.  thick,  with  an  inside  shaft  diameter 
of  24  ft.  Material  will  be  removed  from 
inside  the  shaft  as  the  shaft  is  lowered. 
The  water  level  will  be  reached  at  about 
90  ft.,  at  which  point  the  drop  shaft  will 
be  bottomed.  From  that  point  down,  the 
old  shaft  will  be  used,  provided  the 
timber  is  found  to  be  intact  as  the  water 
is  pumped  out.  The  shaft,  which  is 
about  700  ft.  south  of  the  Champion 
mine  boundary  of  the  company,  is  1,040 
ft.  in  depth.  It  will  be  sunk  deeper  to 
connect  with  the  long  eighteenth  level 
drift  from  Champion,  which  has  opened 
rich  copper  values  in  the  Baltic  lode. 

4- The  stamp  mill  at  the  White  Pine 
mine,  in  Ontonagon  County,  owned  by 
the  Copper  Range  Company,  was 
destroyed  by  fire  recently.  It  was  a 
1,000-ton  plant,  equipped  with  gyratory 
crushers,  rolls,  and  Hardinge  mills  in¬ 
stead  of  the  steam  stamps  common  in 
most  of  the  mills  of  the  district. 


Ores  from  mines  in  Aiaska,  Canada,  and  Idaho  are  damped  on  the  blast- 
fnrnace  floor  of  the  Bnnker-Hili  &  SuliiTan  smelter  at  Keliogrsr,  Idaho,  where 
base  and  precious  metais  are  recovered 
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NEWS  FROM^WASHINGTON 

By  Special  Correspondent 


Tariff  revision  —  downward, 

of  course — has  speeded  up.  Best 
evidence  of  this  is  the  new  Canadian 
trade  agreement  announced  on  Nov.  18, 
effective  Jan.  1  for  a  three-year  period. 
Primarily,  it  is  an  agricultural  tariff  ad¬ 
justment;  but  it  has  in  it  numerous 
changes  of  interest  to  many  industries, 
including  mining. 

Political  consequences  of  this  agree¬ 
ment  have  been  widely  discussed,  for  in¬ 
evitably  such  a  document  is  a  political 
State  paper.  Speculation  of  this  sort  as 
to  detail  is,  however,  rather  futile  in 
advance  of  actual  experience.  This  will 
not  prevent  partisan  discussion,  nor  all 
sorts  of  weird  forecasting — mostly  er¬ 
roneous. 

The  Canadian  trade  agreement  has 
apparently  stimulated  the  attention  of 
Brazil  to  the  long-pending  arrangement 
with  that  country.  Within  two  days 
following  the  announcement  that  a 
Canadian  agreement  had  been  reached, 
the  upper  house  of  the  Brazilian  Legis¬ 
lature  voted  ratification  of  its  pact. 
Thus,  the  manganese  tariff  adjustment, 
long  delayed,  will  become  effective  on 
Jan.  1,  1936,  following  promulgation  in 
Washington  on  Dec.  2. 

It  is  notable  that  all  this  series  of 
negotiations  represents  parts  of  an 
avowed  policy  which  Secretary  of  State 
Cordell  Hull  reiterated  in  a  message  of 
mid-November  to  the  Foreign  Trade 
Convention  at  Houston,  Tex.  He  sum¬ 
marizes  his  philosophy  clearly  in  one 
sentence  of  his  message — “No  per¬ 
manent  world  recovery  can  be  counted 
upon  until  world  trade  barriers  have 
been  scaled  down  to  reasonable  di¬ 
mensions.” 


Code  Making 

Major  Berry,  NRA  leader,  has  called 
another  rejuvenation  conference  at  the 
home  of  the  thought-to-be-deceased  Blue 
Eagle,  beginning  Dec.  9.  One  of  the 
delicate  questions  of  policy  which  this 
raised  among  business  men  was  whether 
to  accept  or  regret  the  invitation.  Labor 
leaders  are  attending  en  masse.  If  most 
business  men  stay  away,  the  conference 
may  appear  too  largely  unanimous  in  its 
desire  to  revive  NIRA  authority  in  full. 
If  they  attend,  they  may  find  themselves 
embarrassed  by  appearing  to  approve 
unless  they  choose  to  fight. 

From  this  situation  one  might  think 
that  Major  Berry  had  made  a  smart 
move  in  the  interest  of  further  Federal 
aid  for  organized  labor.  But  there  is 


another  angle  which  seems  to  make  the 
conference  just  now  a  political  hazard 
of  first  magnitude.  This  is  the  fact 
that  any  findings  of  the  conference 
which  will  recommend  what  labor  wants 
must  necessarily  go  counter  to  the  Su¬ 
preme  Court’s  Schechter  decision.  Hence 
it  may  well  be  that  when  the  current 
conference  has  been  completed  and  its 


Gold  Tide 

UGITIVE  GOLD  from  Europe 
continues  to  flow  into  the  United 
States  in  embarrassingly  large 
quantities.  At  the  outset.  Treasury 
officials  and  other  Administration 
spokesmen  denied  that  this  move¬ 
ment  of  precious  metal  was  going 
to  have  any  influence  on  inflation 
or  domestic  security  markets.  The 
facts  have  repudiated  such  claim. 
Continuation  of  the  gold  movement, 
therefore,  promises  further  stock- 
price  stimulation  and  other  infla¬ 
tionary  effects  that  may  prove  em¬ 
barrassing. 

New  Dealers  are  pleased  with 
continued  evidence  of  prosperity  as 
indicated  by  market  prices  of 
equities  in  goods  and  securities. 
But  there  is  grave  fear  in  Washing¬ 
ton  that  a  boom  of  this  sort  may 
expand  beyond  the  point  at  which 
present  business  will  support  it. 
For  political  reasons,  therefore, 
abrupt  price  rises  are  unwelcome. 
There  is  too  much  risk  that  these 
prices  will  collapse  again — with  un¬ 
fortunate  consequences  if  the  col¬ 
lapse  should  come  before  next 
election. 


recommendations  have  been  studied, 
there  will  be  a  clean-cut  case  of  consti¬ 
tutional  revision  versus  return  to  free¬ 
dom  of  action  by  business  executives. 
Naturally,  the  New  Dealers  fear  this 
and  even  the  near-Tories  hope  for  it. 
The  issue  in  that  form  would  be  so 
much  more  clear,  and  hence  permit 
definite  action. 

While  its  worshipers  try  to  resuscitate 
the  dead  Blue  Eagle,  a  few  industries 
continue  to  saw  wood  in  the  Federal 
Trade  Commission  back  yard.  Several 
of  these  industries  have  held  formal 
trade  -  practice  conferences  and  are 


achieving  codes  that  promise  to  be  both 
workable  and  somewhat  effective  in  re¬ 
straint  of  cut-throat  competition. 

Evidence  continues  to  accumulate  in 
Washington,  however,  that  there  is  to 
be  no  waiver  of  the  prohibition  against 
price  fixing.  One  of  the  first  codes  pre¬ 
sented  at  FTC  came  from  automobile 
merchants  who  wanted  to  limit  trade-in 
allowances  and  require  maintenance  of 
factory-named  prices.  Both  these  limi¬ 
tations  were  unceremoniously  deleted  in 
the  first  action  of  the  Commission. 
More  recently  other  groups  accused  of 
price  fixing  tending  to  monopoly  have 
been  promptly  reprimanded  or  are  being 
disciplined  currently  by  the  Commission. 
There  is,  in  fact,  no  let-down  in  the  de¬ 
termination  of  the  Administration  to  en¬ 
force  the  anti-trust  laws.  Mineral  and 
metal  marketers,  notably  the  copper  in¬ 
dustry,  should  take  notice. 

Business  to  Speak 

The  referendum  being  taken  by  the 
Chamber  of  Commerce  of  the  United 
States  to  determine  views  of  1,500  mem¬ 
ber  civic  and  trade  organizations  will 
soon  be  published.  The  committee 
which  persuaded  the  Chamber  board  to 
authorize  this  inquiry  apparently  served 
as  a  grand  jury,  bringing  in  the  follow¬ 
ing  four-paragraph  indictment: 

Exercise  of  the  spending  power  without 
regard  to  revenues,  for  purposes  within  the 
powers  of  neither  Federal  nor  State  govern¬ 
ments,  and  on  a  scale  that  brings  to  every 
business  and  to  every  individual  the  dangers 
flowing  from  a  continuing  unbalanced 
budget ; 

Extension  of  competition  by  government 
enterprise  into  the  fields  of  private  endeavor, 
for  the  purpose  of  regpilating  private  enter¬ 
prise,  or  otherwise ; 

Regulation  by  the  Federal  Government  of 
all  forms  of  production,  industrial  and  agri¬ 
cultural,  and  all  local  marketing  and  retail¬ 
ing  with  the  Federal  Government  infringing 
upon  the  individual  in  his  everyday  affairs  in 
rnaking  a  living ;  in  planting  crops,  in  work¬ 
ing  at  a  trade  for  himself,  or  in  working  as 
an  employee  of  another ; 

Delegation  of  powers  to  the  executive  de¬ 
partment  of  the  Federal  Government,  and 
constantly  enlarging  administrative  agencies 
and  bureaucracy  for  detailed  application  of 
measures,  with  all  decisions  for  the  whole 
country  at  a  central  point  and  consequent 
delays  and  expense  for  citizens  even  as  to 
matters  in  themselves  of  small  importance. 

No  one  doubts  that  the  organized  busi¬ 
ness  voice  will  be  strongly  anti-New 
Deal.  The  important  question  is  as  to 
the  percentage  which  will  so  speak. 

Payroll  Taxes 

As  the  prospects  of  Social  Security 
administration  are  studied,  it  becomes 
evident  from  the  standpoint  of  business 
that  the  main  effect  is  the  imposition  of 
a  payroll  tax.  For  the  immediate  future 
the  burden  of  producers  and  distributors 
of  goods  will  be  of  the  order  of  3  to  5 
per  cent  of  the  payroll.  Over  the  next 
five  years  the  average  may  be  as  high  as 
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5  per  cent  in  effect,  since  no  one  seri¬ 
ously  believes  that  any  of  the  cost  will 
really  come  out  of  the  pay  envelope  of 
the  workers.  The  total  of  all  reserves 
created  by  whatever  theoretical  means 
will  come  from  what  was  formerly  earn¬ 
ings  available  for  dividends.  And  it  is 
not  too  early  to  estimate  that  by  1940,  or 
shortly  thereafter,  the  burden  will  be  ap¬ 
proximately  10  per  cent  of  the  payrolls. 

Many  methods  for  escaping  these 
burdens  will  be  attempted.  Increased 
speed  of  mechanization  will,  of  course, 
be  one  means.  But  in  the  long  run  the 
burdens  will  rest  on  industrial  payrolls 
whether  management  wishes  or  not. 

It  is  the  judgment  of  the  American 
people,  clearly  expressed  in  the  opinion 
of  Aeir  spokesmen  in  Washington,  that 
business  must  bear  the  burdens  of  the 
incompetent,  unemployable,  aged,  and 
other  unfortunates.  Whether  this  is 
done  through  doles,  pensions,  or  pay¬ 
roll  taxes  makes  little  difference.  The 
gross  cost  is  inevitably  to  rest  on  the 
producers  of  goods  and  services.  Fu¬ 
ture  planning  of  long-time  significance 
might  as  well  face  these  facts  first  as 
last 


Quota  Qualification 

The  most  interesting  feature  of  the 
Canadian  agreement  is  the  attempt  to 
stimulate  trade  by  reduced  duties  ap¬ 
plicable  only  to  quota  quantities.  This 
is  obviously  an  effort  to  stimulate  bet¬ 
ter  trade  relations  without  endangering 
domestic  industries  with  floods  of  goods 
beyond  quota.  Whether  the  quota  will 
not  defeat  the  purpose  of  the  reduced 
tariff,  and  actually  restrict  the  trade  to 
the  limited  amounts,  remains  to  be  seen. 
Many  careful  analysts  believe  that  this 
will  be  the  effect.  If  so,  the  effort  to 
please  both  low  tariff  and  protectionist 
groups  will  have  the  customary  result 
of  pleasing  no  one. 

In  a  second  way,  the  treaty  makes  an 
effort  to  prevent  runaway  consequences 
of  reduced  duties.  In  Article  XIV  this 
is  done  in  the  following  language : 

“The  Government  of  each  country  re¬ 
serves  the  right  to  withdraw  or  to  modify 
the  concession  granted  on  any  article  under 
this  Agreement,  or  to  impose  quantitative 
restrictions  on  any  such  article  if,  as  a  re¬ 
sult  of  the  extension  of  such  concession  to 
third  countries,  such  countries  obtain  the 
major  benefit  of  such  concession  and  in  con¬ 
sequence  thereof  an  unduly  large  increase 
in  importations  of  such  article  takes  place: 
Provided,  That  before  the  Government  of 
either  country  shall  avail  itself  of  the  fore¬ 
going  reservation,  it  shall  give  notice  in 
writing  to  the  other  Government  of  its  in¬ 
tention  to  do  so,  and  shall  afford  such  other 
Government  an  opportunity  within  thirty 
days  after  receipt  of  such  notice  to  consult 
with  it  in  respect  of  the  proposed  action 
and  in  respect  of  such  compensatory  modi¬ 
fications  of  the  terms  of  the  present  Agree¬ 
ment  as  may  be  appropriate ;  and  if  an 
agreement  with  respect  thereto  is  not 
reached  within  thirty  days  following  the  re¬ 
ceipt  of  the  aforesaid  notice,  the  Govern¬ 
ment  which  proposes  to  take  such  action 
shall  be  free  to  do  so  at  any  time  there¬ 
after,  and  the  other  Government  shall  be 
free  within  fifteen  days  after  such  action 
is  taken  to  terminate  this  Agreement  in 
its  entirety  on  thirty  days’  written  notice.” 

This  paragraph  certainly  leaves  the 
door  open  for  continued  pressure  in 


Washington  on  the  President  and  Sec¬ 
retary  of  State.  Every  aggrieved  in¬ 
dustry  is  certainly  going  to  make  free 
use  of  the  paragraph;  and  as  a  conse¬ 
quence  no  one  will  ever  know  when,  for 
political  reasons  or  others,  the  Admin¬ 
istration  may  not  make  further  changes 
in  this  agreement.  This  political  aspect 
of  the  new  plan  is  perhaps  the  most  dan¬ 
gerous  of  all,  because  of  the  political 
trading  opportunity  which  it  offers. 


Mines  Bureau  Expansion 

An  official  announcement  by  J.  Well¬ 
ington  Finch,  Director  of  the  Bureau  of 
Mines,  states  that  the  Metallurgical 
Division,  headed  by  R.  S.  Dean,  now 
consists  of  seven  sections,  two  of  which 


No  More  Reforms? 

//THE  BASIC  PROGRAM  (of 

I  reform)  has  now  reached  sub¬ 
stantial  completion.”  This  is  the 
text  on  which  Secretary  Roper 
preached  a  sermon  in  mid-November, 
seeking  to  calm  the  troubled  business 
mind.  In  this  address  he  appeared 
definitely  as  the  Administration’s 
spokesman,  for  that  address  undoubt¬ 
edly  had  had  the  President’s  personal 
approval  in  advance  of  delivery. 
But — 

The  same  week  Undersecretary  of 
Agriculture  Tugwell  also  delivered  a 
speech.  It  bristled  with  further  re¬ 
forms.  It  included  a  tirade  against 
unimaginative  business  leaders.  It 
was  as  radical  a  forecast  as  any 
which  this  jitters-generating  official 
has  yet  delivered.  And,  usually,  the 
Undersecretary  is  just  as  much  of  a 
spokesman  for  the  White  House  as 
is  Roper. 

Mining  executives  can  safely  as¬ 
sume  that  there  has  been  no  funda¬ 
mental  change  in  either  the  psy¬ 
chology  or  the  intentions  of  the 
President.  There  will  be  plenty  of 
subjects  on  which  reform  legislation 
will  be  sought,  or  supported,  next 
winter  to  constitute  a  session  not 
very  different  in  its  implications  for 
business  than  the  preceding  three  ses¬ 
sions  of  the  Roosevelt  regime. 


are  new.  The  recent  additions  consist 
of  the  Ore  Testing  Section,  where  C.  W. 
Davis  will  supervise  the  study  of  ore- 
dressing  practice ;  and  the  Electro- 
Metallurgy  Section,  where  domestic  ores 
will  be  tested  by  electro-metallurgy 
under  supervision  of  Dr.  J.  Koster. 

Investigation  of  new  methods  of  ore 
separation  and  treatment  in  the  metal¬ 
lurgy  of  copper  will  be  in  charge  of  V. 
H.  Gottschalk.  This  division  will  also 


include  the  study  of  hydro-metallurgy, 
flash  roasting,  and  smelting. 

The  section  devoted  to  general  metal¬ 
lurgical  fundamentals  and  data  such  as 
thermo-dynamic  constants  and  equilib¬ 
rium  values  will  be  supervised  by  C.  G. 
Main.  The  ore-dressing  division  will 
cover  the  investigation  and  study  under 
the  direction  of  W.  H.  Coghill,  of  ore 
crushing,  grinding,  flotation,  magnetic 
separation  of  both  metallic  and  non- 
metallic  ores,  and  also  smelting. 

The  unit  studying  the  metallurgy  of 
precious  metals  will  also  seek  methods 
of  improved  ore  treatment  on  lead  and 
zinc  ores  and  will  cooperate  with  smel¬ 
ters  to  increase  smelting  operating  effi¬ 
ciency.  G.  L.  Oldright  will  supervise 
this  work.  T.  L.  Joseph  will  supervise 
the  iron  and  steel  section,  which  will 
study  iron  ore  smelting  and  blast-fur¬ 
nace  operation,  and  make  investigations 
of  ferro-alloys. 


Administrative  Problems 

Handling  of  munitions-control  ques¬ 
tions  has  thus  far  proved  much  simpler 
than  Washington  dared  anticipate.  The 
evidence  continues  to  accumulate  in  ir¬ 
resistible  force  that  the  American  people 
want  the  government  to  go  to  any  length 
necessary  to  avoid  dragging  this  nation 
even  close  to,  much  less  into,  military 
activities.  The  President  knows  this. 
He  will  act  accordingly  in  regulating 
munitions  trade,  even  to  the  extent  of 
defining  fundamental  raw  materials  as 
munitions  should  that  action  prove 
necessary  for  the  fullest  possible  demon¬ 
stration  of  neutrality. 

Organization  of  the  Social  Security 
Board  and  other  new  agencies  which 
soon  begin  functioning  goes  on  slowly 
and  quietly.  Much  less  confusion  is 
occurring  in  this  connection  than  would 
otherwise  have  been  inevitable,  simply 
because,  as  practically  his  last  official 
act,  Huey  Long  filibustered  to  death 
the  deficiency  appropriation  bill  pend¬ 
ing  in  Congress.  This  has  caused  de¬ 
lay.  But  the  constructive  effect  in 
carefully  planned,  finely  organized 
procedure  may  prove  a  real  monument 
to  Huey’s  undexterous,  but  fortunate, 
last  appearance  in  the  Senate. 

Quite  in  contrast  to  the  other  new 
agencies  are  the  activities  of  the  board’s 
attempt  to  administer  the  Guffey  coal- 
control  law.  Court  entanglements  en¬ 
tirely  surround  every  movement  of  the 
board’s  staff.  No  squad  of  adminis¬ 
trators  or  investigators  dares  venture 
into  public  for  a  moment  without  gas 
masks,  lest  it  be  promptly  shelled  out  of 
existence  through  legal  attacks,  injunc¬ 
tions,  and  other  rf^fensive  gas  of  the  in¬ 
dustry.  Nevertheless,  the  Guffey  law 
appears  on  the  way  to  the  establishment 
of  certain  facts  as  to  the  constitutional 
limitations  of  regulation  by  the  Federal 
Government  of  such  a  resource  industry. 
It  has,  therefore,  continued  importance 
for  all  mining. 
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Shattuck-Denn  Shaft,  in  Ari2ona, 
Being  Sunk  to  Deeper  Levels 

Additional  Five  Hundred  Feet  Will  Project  Operations  to  the  Twenty-Seven 
Hundred  Level — Larger  Mill  for  the  Las  Guijas  Tungsten  Mine — Smelter  at 
Miami  Resumes  Tentative  Operations 


SHATTUCK-DENN  is  proceeding 
with  the  deepening  of  the  Denn  shaft 
at  the  rate  of  3  ft.  a  day.  When  the  first 
250  ft.  have  been  completed,  the  con¬ 
creting  will  be  carried  back  from  that 
point  to  the  2,200  level.  It  is  expected 
that  the  final  250  ft.  will  be  sunk  and 
concreted  to  the  2,700  level  by  June  1, 
1936.  The  Denn  will  then  equal  the 
Junction,  of  the  Copper  Queen,  as  the 
deepest  shaft  in  the  Bisbee  district.  The 
company  has  been  shipping  to  the  El 
Paso  Smelter  each  month  about  3,000 
tons  of  copper  ore  containing  some  gold 
and  silver. 

Margarita  Gold  Mining,  at  Ruby,  has 
resumed  operations  after  remodeling  the 
mill  to  provide  a  new  flowsheet.  The 
ore  is  crushed  in  a  ball  mill  before 
amalgamation,  flotation,  and  table  con¬ 
centration. 

•♦■Golden  Cycle  has  been  chosen  as  a 
name  for  the  old  Nancy  Lee  by  the  new 
operator,  C.  S.  Jenkins.  The  property, 
located  in  the  Secret  Pass  district,  near 
Chloride,  will  be  developed  immediately. 

•♦■Considerable  prospect  work  has  been 
done  and  some  high-grade  ore  shipped 
from  the  Seward  mine,  near  Safford. 
The  tunnel  will  be  continued  300  ft. 
to  develop  more  of  the  copper  ore,  which 
carries  both  gold  and  silver  values.  Two 
other  shallow  mines  are  active  in  the 
Walnut  district.  The  Alta  Vista,  de¬ 
veloped  by  300  ft.  of  open  cuts,  300  ft. 
of  tunnels,  and  100  ft.  of  shafts  and 
drifts,  is  constructing  a  bunk  house  and 
mess  hall.  The  Golden  Eagle  is  con¬ 
structing  a  10-ton  mill  to  handle  the  ore 
during  the  sinking  of  the  shaft  and 
drifting. 

■♦•The  Portland  &  Mizpah  and  Nevada- 
Arizona  claims,  at  Music  Mountain, 
near  Kingman,  leased  by  C.  W.  Girvin, 
are  to  have  a  small  mill  consisting  of  a 
40x44-in.  ball  mill,  a  Dorr  simplex 
classifier,  and  a  Southwestern  pneumatic 
cell.  Tonnage  will  be  determined  by  the 
water  supply.  Production  will  probably 
not  exceed  20  tons  a  day. 

■♦■  International  Smelting  resumed  opera¬ 
tions  at  the  Miami  smelter  on  Nov.  1  to 
handle  accumulated  concentrates  from 
Miami  Copper.  About  100  men  will  be 
employed  for  60  days. 

■♦■  Sampling  of  the  upper  levels  of  the 
Rowley  mine,  at  Gila  Bend,  has  been 
completed.  Samples  have  been  sent  to 
testing  laboratories  to  determine  the  best 
treatment  methods.  The  mine  was 


worked  for  a  number  of  years  by  the 
Rowley  Copper  Mines  Company  and 
later  by  Reliance  Copper.  The  mine  is 
developed  to  the  200  level  by  two  in¬ 
clines  and  a  vertical  shaft.  A  crosscut 
is  reported  to  have  opened  a  body  of 
tungsten  ore  in  addition  to  disclosing 
more  copper. 

■♦•  Mining  operations  at  Las  Guijas 
tungsten  mine,  near  Tucson,  have  been 
suspended  during  enlarging  of  the  mill. 
Southwest  Ore  Corporation  has  taken 
the  property  under  bond  and  lease  from 
the  owner,  the  General  Electric  Com¬ 
pany.  A.  F.  Carpenter  is  superintendent 
of  operations. 


SHIPMENTS  of  iron  ore  from  the 
Lake  Superior  district  are  practically 
completed  for  this  season.  Ore  remain¬ 
ing  to  be  shipped  will  be  transported 
before  sub-zero  weather  sets  in,  to  Du¬ 
luth,  which  is  12  miles  distant.  It  is 
expected  that  shipments  this  year  will 
reach  the  objective  of  28,000,000  tons. 
During  1934  22,119,000  tons  were 
shipped  from  this  district. 

■♦■  At  the  Butler  Brothers  property,  near 
the  Harrison  mine,  at  Nashwauk,  a  new 
Marion  electric  shovel  is  being  erected 
for  stripping.  It  is  a  Model  4160  with 
a  4-yd.  dipper,  and  it  will  be  in  opera¬ 
tion  during  the  winter.  The  Sargeant 
mine,  near  Keewatin,  has  finished  ship¬ 
ping  ore  for  this  season.  The  Wiscon¬ 
sin  Steel  Company,  however,  has  be¬ 
gun  to  stock  ore  for  next  year. 

■♦■  Due  to  inability  of  the  Jones  &  Laugh- 
lin  Company  to  secure  an  extension  to 
its  lease  on  the  Grant  mine,  at  Buhl, 
preparations  are  being  made  to  pump 
out  the  pit  and  ship  ore  next  year.  This 
pit  contains  at  least  two  million  tons  of 
ore. 

■♦•  The  Evergreen  Mining  Company,  on 
the  Cuyuna  range,  is  the  only  active 
operator  acquiring  new  properties  at 
present.  It  has  leased  the  Hillcrest, 
Arko,  and  Alstead  properties  and  will 


■♦■  Pioneer  Gold  Mining  Company,  at 
Chloride,  will  install  a  new  six-cylinder 
450-hp.  diesel  to  replace  the  present  in¬ 
adequate  plant.  A  specially  desigjned 
amalgamator  will  also  be  installed  in  the 
mill.  A  new  air  compressor  is  now  in 
operation  and  a  75-hp.  hoist  has  been  set 
on  its  foundation.  Along  with  the  con¬ 
struction,  the  mine  is  being  developed, 
and  shaft  sinking  continues  on  a  three- 
shift  basis.  M.  C.  Richardson  is  mine 
superintendent  and  E.  F.  Hastings,  Jr., 
is  manager. 

■♦■  Sunbeam  Gold  has  taken  over  the 
Silver  Bell  and  Martinez  mines  from 
the  Glenidick  Mines  Corporation. 

■♦■  Hassayampa  Gold  has  completed  in¬ 
stallation  and  started  operation  of  its 
30-ton  flotation  mill  at  Kirkland. 

■♦■Tombstone  Gold  &  Silver  Mines  has 
acquired  the  Mary  Jo  mine  and  leased 
the  mill  of  Gallagher  Vanadium  &  Rare 
Metals.  The  mill  will  be  remodeled  to 
include  flotation  and  cyanidation  with 
a  daily  capacity  of  100  tons. 


strip  about  200,000  yd.  this  winter  with 
a  new  2-yd.  electric  shovel  recently  pur¬ 
chased  from  the  Marion  Steam  Shovel 
Company. 

■♦■  Some  changes  are  being  made  at  the 
Alexandria  mine,  located  between  Hib- 
bing  and  Chisholm.  When  the  mine 
buildings  were  built,  about  ten  years 
ago,  the  fact  that  there  was  a  deposit  of 
ore  60  ft.  thick  directly  under  the  dry 
and  engine  rooms  was  possibly  over¬ 
looked.  These  structures  have  been 
moved  to  another  location,  which  will 
necessitate  some  steel  changes  in  the 
shaft  house. 

■♦■  At  the  Morrison  mine  of  the  O.  I.  M. 
Co.,  at  Coleraine,  the  summer  shipping 
season  is  completed  and  the  4-yd.  120-B 
Bucyrus  electric  shovel  is  being  pre¬ 
pared  for  use  in  winter  stripping.  This 
company  recently  decided  to  replace  all 
the  electric  cable  in  its  various  open 
pits  with  an  improved  type  of  cable,  as 
a  safety  measure.  This  replacement  re¬ 
quires  16,000  ft.  of  cable. 

■♦■The  School  of  Mines  Society  of  the 
School  of  Mines  and  Metallurgy,  Uni¬ 
versity  of  Minnesota,  has  elected  the 
following  officers  for  the  year  1935-36: 
John  Tenold,  president;  Gilbert  North- 
field,  vice-president,  and  William  Kaiser, 
secretary  and  treasurer. 


Iron  Ore  Shipments  From  Lake 
Superior  District  Higher  in  1935 

Stripping  Operations  to  Continue  During  the  Winter  Months  at  Nashwauk 
And  on  Cayuna  Range — Increased  Production  Is  Anticipated  in  1936 — 
Buildings  Over  Orebody  at  Alexandria  Mine  Moved  to  Facilitate  Mining 
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California’s  Mining  Industry  Aroused 
By  Proposed  Tax  on  Gold  Production 

Mining  Men  Throughout  the  State  Organize  to  Fight  Severance  Tax,  Which 
Threatens  a  Setback  to  Gold  Miners — Cyanide  Mill  at  Golden  Queen  Mine 
Placed  in  Operation — New  Strike  Near  Greenville  May  Develop  Deep  Ore 


CALIFORNIA  MINE  OPERA¬ 
TORS  are  deeply  disturbed  about 
the  severance  tax  on  gold  proposed  by 
the  State  Legislature  and  are  marshal- 
Mills;  a  11-cu.ft  unit  has  been  ordered 
tax  rate  of  from  2  to  4  per  cent  is  in¬ 
volved.  Another  irritating  matter  con¬ 
fronting  them  that  threatens  to  increase 
operating  costs  materially  and  wipe  out 
the  meager  profits  at  marginal  proper¬ 
ties  is  the  proposal  to  add  a  surcharge 
to  present  insurance  rates  for  mining, 
submitted  recently  to  S.  L.  Carpenter, 
Jr.,  Insurance  Commissioner  for  Cali¬ 
fornia,  by  the  California  Inspection  Rat¬ 
ing  Bureau.  Under  this  proposal  the 
surcharge  on  underground  mining  is 
fixed  at  $11.23,  which,  added  to  the  base 
charge  of  $11,  makes  $22.23  for  each 
$100  of  the  payroll.  Surface  mining  op¬ 
erations  pay  a  base  rate  of  $9.15  and  the 
surcharge  is  $2.81.  The  ore  milling 
base  rate  of  $3.05  has  a  surcharge  of 
$14.04.  A  hearing  on  the  proposed 
measure  was  held  before  Commissioner 
Carpenter  in  the  State  Building,  San 
Francisco,  on  Friday,  Nov.  15.  Repre¬ 
sentatives  of  the  mining  industry  pro¬ 
tested  the  rates  on  the  ground  that  they 
would  retard  the  industry.  Further  hear¬ 
ings  have  been  requested  by  the  Insur¬ 
ance  Commission.  The  new  rates  can¬ 
not  become  effective  before  Jan.  1,  1936, 
though  the  final  decision  on  them  is  ex¬ 
pected  sometime  in  December. 

In  the  Snelling  area,  Yuba  Consoli¬ 
dated  Goldfields  has  placed  in  operation 
the  5^-cu.ft.  dredge  brought  in  recently 
from  Montana.  It  is  of  the  sectional 
type,  and  was  dismantled  near  Avon, 
Mont.,  and  reerected  at  Snelling  in  the 
record  time  of  19  and  38  actual  working 
days  respectively. 

Alabama-California  Gold  Mines  Com¬ 
pany,  operating  the  Alabama  mine,  at 
Penryn,  Placer  Coimty,  is  reported  to 
be  sinking  the  main  shaft  to  the  500-ft. 
level.  Capacity  of  the  mill  is  to  be  in¬ 
creased  from  65  to  100  tons  by  the 
addition  of  a  ball  mill  and  new  flotation 
equipment.  The  twenty  stamps  now  in 
operation  are  to  be  retained  for  sec¬ 
ondary  crushing.  Improvements  made  in 
the  hoisting  plant  include  the  installa¬ 
tion  of  an  automatic  skip.  William  An¬ 
derson,  of  Auburn,  is  president  and  gen¬ 
eral  manager  of  the  company. 

4-  Following  a  series  of  preliminary  test 
runs.  Golden  Queen  Mining  Company 
has  placed  in  operation  the  new  300- 
ton  cyanide  mill  at  the  Golden  Queen 


mine,  on  Soledad  Hill,  near  Mojave. 
Operations  at  the  mine  and  mill  are 
under  the  direction  of  W.  C.  Browning, 
general  manager. 

4- Completing  unwatering  and  rehabili¬ 
tation  work  at  the  Ben  Franklin  shaft 
and  Alaska  holdings,  the  Grass  Valley 
Bullion  Mining  Company  has  com¬ 
menced  sinking  a  300-ft.  shaft  at  the 
Alaska  mine.  The  property  adjoins  the 
Bullion  mine  to  the  south  on  the  Auburn- 
Grass  Valley  highway,  about  4^  miles 
south  of  Grass  Valley.  Ore  from  the 
Bullion  mine  is  trucked  to  the  Idaho 
stamp  mill  at  Grass  Valley.  C.  A. 
Brockington  is  in  charge  of  operations. 

4-  Three  new  units  are  to  be  added  soon 
to  the  existing  fleet  of  dredges  operat¬ 
ing  in  the  placer  districts  south  of  Fol¬ 
som.  Sacramento  Gold  Dredging  Com¬ 
pany,  recipient  of  a  RFC  loan  in  the 
amount  of  $140,000,  plans  to  erect  a 
6-cu.ft.  dredge  on  the  Biggs  ranch,  near 
Mills;  a  11-cu.ft.  unit  has  been  ordered 
by  the  Consumnes  Gold  Dredging  Com¬ 
pany  to  work  a  placer  deposit  on  the 
Consumnes  River,  about  26  miles  south¬ 
east  of  Sacramento,  and  the  Arryo  Seco 
Gold  Dredging  Company  is  installing 
a  2i-cu.ft.  boat  on  Mule  Creek,  near 
lone.  The  three  dredges  are  being  de¬ 
signed  by  the  W.  W.  Johnson  Company, 
of  San  Francisco. 

4-  Officials  of  the  Hammon  Engineer¬ 
ing  Company,  San  Francisco,  in  charge 
of  the  Indian  Valley  mine,  near  Green¬ 
ville,  announce  the  discovery  of  a  3-ft. 
vein  of  high-grade  ore  on  the  400-ft. 
level  of  a  new  winze,  which  is  being 
sunk  from  the  Union  tunnel  level  for 
exploring  ground  at  depth.  As  the  mine 
is  the  deepest  in  the  district,  mining 
men  believe  the  discovery  proves  the 
possibility  of  orebodies  at  greater  depth 
than  originally  supposed.  The  Indian 
Valley  mine  was  reopened  in  1934,  and 
since  that  time  about  25  men  have  been 
employed  in  rehabilitation  and  develop¬ 
ment  work.  It  is  owned  by  J.  W.  Pren¬ 
tiss  and  associates,  of  New  York  City. 

4- Production  at  the  Beebe  mine,  at 
Georgetown,  managed  by  Alaska  Ju¬ 
neau,  has  been  raised  to  400  tons  by 
the  installation  of  a  new  crushing  and 
fine-grinding  plant.  The  new  units 
placed  in  operation  recently  contain  a 
jaw  crusher  and  gyratory  crusher  for 
primary  and  secondary  crushing,  and 
a  20x5-ft.  Hardihge-Hadsel  mill  and 
two  Hardinge  ball  mills,  with  corre¬ 


sponding  classifiers  for  fine  grinding. 
The  65-mesh  pulp  is  treated  in  Kraut 
flotation  machines  and  the  concentrates 
are  cyanided  at  respective  departments 
at  the  mill.  Ore  produced  at  the  neigh- 
boring  Alpine  mine  is  trucked  to  the 
Beebe  mill.  L.  E.  Putnam  is  in  charge 
of  operations. 

4-  Milling  operations  have  been  started 
at  the  Briarcliff  mine,  situated  one  mile 
east  of  the  Mother  Lode  highway  on  ! 
the  Consumnes  River,  about  12^  miles 
south  of  Placerville,  where  a  100-ton 
flotation  mill  was  completed  recently. 

R.  O.  Morrow  directs  operations  at  the 
property. 

4-  The  Goldfield  American  Development  i 
Company  announces  that  it  has  not  taken  » 
over  the  Three  Queens  mine,  near  For- 
estville,  as  reported  in  the  November 
Engineering  and  Mining  Journal. 

4- Control  of  the  Omega,  Never  Sweat,  ' 
and  adjoining  mines  in  Willow  Valley  j 
is  reported  to  have  been  acquired  by  the  ^ 
Bradley  interests,  of  San  Francisco, 
operating  the  Spanish  mine,  near  Wash¬ 
ington,  and  the  Boss  mine,  at  North 
San  Juan.  Active  work  is  to  start  at 
once.  The  company  is  also  examining 
other  properties  in  the  district,  recently 
taken  under  option. 


MEXICO 

4- Settlement  of  important  strikes  that 
had  been  in  effect  for  some  time, 
general  expansion  of  activities,  and 
granting  increased  wages  were  the  fea¬ 
tures  of  the  Mexican  mining  industry 
at  the  advent  of  winter.  The  Italo-Ethio- 
pian  war  stimulated  exports,  though  not 
to  the  extent  that  had  been  expected. 
Fairly  large  shipments  of  lead  and  zinc 
were  made  to  Germany,  France,  Bel¬ 
gium,  Great  Britain,  and  Holland,  but, 
according  to  official  data,  none  were 
made  directly  to  either  of  the  warring 
nations. 

4- The  more  important  strikes  settled 
were  those  involving  the  San  Luis  Po- 
tosi  state  workings  of  Kildun  Mining 
and  the  Avalos  unit.  Chihuahua,  of  the 
American  Smelting  &  Refining  Com¬ 
pany.  Both  conflicts  ended  when  the 
companies  agreed  to  grant  higher  wages 
and  other  concessions.  In  the  case  of 
American  Smelting,  general  wage  in¬ 
creases  of  11  per  cent  were  allowed 
and  a  minimum  daily  pay  of  3  pesos 
(about  87c.  U.S.)  was  established.  In 
addition  the  company  paid  the  costs  of 
the  strike,  amounting  to  4,000  pesos 
(some  $1,250)  and  granted  the  2,000 
workers  involved  80  per  cent  of  their 
stipends  during  the  time  they  were  idle. 
Work  at  the  Avalos  smelter  was  re¬ 
sumed  on  Oct.  7  after  the  plant  had 
been  shut  down  for  nearly  a  month. 

4-  Arbitration  by  the  federal  labor  de-  ^ 
partment  ended  a  dispute  between  Cia. 
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Several  New  Mills  Now  Under 
Construction  in  Tri-State  Region 

Activities  in  Oklahoma,  Kansas  and  Missouri  Lead-Zinc  Mines  Greatest  in 
Several  Years — Concentrate  From  Tailings  Steadily  Increasing — Central  Mill 
Now  Treating  5,000  Tons  Ore  per  Day 


Minera  Dos  Estrellas,  S.A.,  and  em¬ 
ployees  of  its  units  at  Tlapujahua,  in 
Michoacan,  and  El  Oro,  in  the  State 
of  Mexico.  Among  concessions  the 
company  granted,  which  the  labor  de¬ 
partment  estimates  will  cost  the  mining 
enterprise  some  60,000  pesos  (about 
$17,500)  a  year,  are  four  holidays  a 
year  and  one  day  off  a  week  with  pay; 
free  medical  service  and  medicines ;  and 
50  per  cent  of  wages  for  60  days  for 
workers  ill  of  non-professional  diseases, 
and  80  per  cent  of  pay  for  incapacitated 
employees,  besides  annual  paid  holidays 
of  from  eight  to  twelve  days. 

•f  The  800  employees  of  the  Torreon 
unit,  Coahuila,  of  the  Petioles  Mining 
Company  who  were  on  strike,  demand¬ 
ing  higher  wages,  were  granted  a  set¬ 
tlement  on  Nov.  19, 

Cananea  Copper  smoothed  labor  diffi¬ 
culties  by  granting  its  workers  wage 
increases  on  the  basis  of  50  centavos  for 
those  receiving  less  than  6  pesos  a  day 
and  40  centavos  for  those  whose  wage  is 
more  than  6  pesos  daily.  These  in¬ 
creases  are  contingent  upon  the  New 
York  price  of  copper  continuing  from 
7  to  9c.  the  pound.  If  the  tariff  exceeds 
the  latter  amount,  wages  must  be  pro¬ 
portionately  increased.  Strikes  are  also 
threatened  by  some  2,000  workers,  who 
ask  larger  stipends,  against  mining  com¬ 
panies  in  the  San  Francisco  del  Oro 
zone,  Chihuahua.  Cia.  Minera  de  Santa 
Maria  del  Oro,  Durango,  is  also  threat¬ 
ened  with  a  strike  by  workers  who  seek 
wage  raises  and  a  new  collective  labor 
contract. 

Construction  of  model  homes  for 
miners  of  the  Parral  region.  Chihuahua, 
ordered  by  President  Cardenas,  is  to 
start  soon.  The  Federal  supreme  court 
rejected  a  suit  brought  by  Asarco  Min¬ 
ing  for  an  injunction  against  the  rul¬ 
ing  of  the  Ministry  of  Education  that  it 
must  establish  a  school  for  the  children 
of  workers  of  its  Santa  Barbara  unit. 
Chihuahua.  The  court  held  that  the 
company  is  obligated  by  the  labor  laws 
to  build  the  school.  The  company’s 
contention  was  that  there  are  schools  in 
the  town  of  Santa  Barbara,  near  the 
mines. 

■♦•The  Sabinal  custom  mill,  at  Sabinal, 
Chihuahua,  has  been  leased  by  Joe 
Dunne,  of  El  Paso.  This  plant  has  a 
daily  capacity  of  between  25  and  30 
tons. 

■♦■  The  strike  declared  by  workers  of  the 
Potosi  Mining  Company  was  of  short 
duration  and  declared  settled  on  Nov.  27. 
Their  demands  included  a  40  per  cent 
wage  increase,  installing  ventilators  in 
mine  shafts,  and  providing  safety  hel¬ 
mets  and  other  safety  devices. 

■♦■  Several  hundred  employees  of  Guana¬ 
juato  Reduction  &  Mining  Company  are 
on  strike  for  increased  stipends. 


New  CONSTRUCTION  is  at  the 
highest  level  in  seven  or  eight 
years.  At  present  eight  new  plants  are 
in  course  of  erection  and  activities  in 
the  old  Missouri  field  are  the  greatest 
in  more  than  15  years.  Four  of  the  new 
plants  being  built  are  located  in  the 
Missouri  section.  Leasing  activities  are 
increasing  rapidly. 

■♦■  The  most  important  progress  is  in  the 
Oronogo  section  of  the  Missouri  field. 
This  activity  is  also  witnessing,  and 
promoting,  another  abrupt  change  in 
mining  operations  of  the  Tri-State  sec¬ 
tion.  The  construction  three  years  ago 
of  the  Central  mill  by  the  Eagle-Picher 


Mining  &  Smelting  Company  marked 
the  first  major  change  of  milling  prac¬ 
tice  in  the  Richer  district.  Previously 
it  was  the  practice  to  build  small  con¬ 
centrating  plants  with  a  capacity  of 
about  40  tons  per  day  on  40-acre  tracts. 
The  Central  mill  is  now  treating  about 
5,000  tons  of  ore  daily  from  several 
thousand  acres  of  leases  in  the  old 
Oklahoma-Kansas  section.  Ore  mined 
in  Missouri  35  miles  away  is  also  sent  to 
this  mill. 

•♦■Production  of  zinc  concentrates  from 
old  tailing  dumps  continues  to  increase. 
There  are  27  tailing  mills  now  operat¬ 
ing  in  the  district,  with  a  weekly  pro¬ 
duction  of  around  2,900  tons  of  con¬ 
centrates.  Three  of  the  new  plants 
under  construction  are  being  built  to 


treat  tailings.  These  mills  are  being 
erected  by  the  Youngman  &  Youse  Min¬ 
ing,  Prairie  Chicken  Mining,  and  the 
Cardin  Mining  &  Milling  companies. 
The  Burton  Mining,  Lead  &  Zinc  Min¬ 
ing,  Spurgeon  Mining,  and  Denney  Min¬ 
ing  companies  are  also  building  mills  to 
treat  tailings. 

■♦•  Velie  Mines  Corporation  has  pur¬ 
chased  the  lease  and  mill  of  the  Farm¬ 
ington  Mining  Company  at  Hockerville 
and  is  reconstructing  the  plant. 

■♦■The  first  trainload  of  ore  from  the 
old  Unity  mine  has  been  shipped  to  the 
Central  mill  of  the  Eagle-Picher  com¬ 


pany.  About  1,000  tons  of  crushed  ore 
a  day  is  soon  expected  to  be  produced 
from  the  Oronogo  section. 

■♦■Guy  Waring  and  associates,  owners 
of  the  old  Oronogo  Mutual  mine,  are  in¬ 
stalling  equipment  at  two  old  shafts  on 
the  property  and  expect  to  begin  ship¬ 
ping  ore  to  the  Central  mill  soon. 

■♦■  The  American  Zinc,  Lead  &  Smelting 
Company  is  now  carrying  on  a  pros¬ 
pecting  and  drilling  campaign  at  the 
Oronogo  Circle  mine. 

■♦■  The  Cardin  Mining  &  Milling  Com¬ 
pany  has  obtained  a  lease  on  the  tail¬ 
ings  on  the  Admiralty  Zinc  Company’s 
lease,  at  Douthat,  Okla.,  and  designs 
for  a  mill  are  now  being  made. 


New  life  comes  to  the  CoahnUa  sine  mine,  northwest  of  Carthagre,  Mo.,  as  a 
mill  is  bniit  on  the  property,  which  has  been  idie  for  aimost  twenty  years 
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Canadian  Non-Ferrous  Mining 
Industry  Unaffected  by  Trade  Pact 

Producers  of  Precious  Metals  Are  More  Concerned  With  Gold  Bullion  Tax 
Than  With  American-Canadian  Agreement — Hon.  T.  A.  Crerar  Appointed  New 
Minister  of  Mines — Parmour  Active  With  Shaft  Sinking  and  Mill  Construction 


ON  NOV.  15  the  Canadian  and 
American  governments  signed  a  re¬ 
ciprocal  trade  agreement,  the  terms  of 
which  were  made  public  on  Nov.  17.  The 
treaty  has  little  effect  upon  Canada’s  non- 
ferrous  industry,  as  products  from  this 
field  are  sold  principally  to  Europe. 
Among  the  non-metallics  and  some  alloys 
exported  to  the  United  States,  duty  rates 
were  lowered  by  that  country  on  firebrick, 
limestone,  feldspar,  and  alloys  such  as 
ferrotitanium  and  ferrovanadium.  These 
are  commodities  of  which  the  imports 
have  hitherto  been  small  compared  with 
the  domestic  production. 

The  appointment  of  Hon.  T.  A.  Crerar 
as  Minister  of  Mines  in  the  new  gov¬ 
ernment  at  Ottawa  has  the  approval  of  the 
mining  fraternity.  Mr.  Crerar  is  an  ac¬ 
complished  parliamentarian  and  a  promi¬ 
nent  member  of  the  last  Liberal  Govern¬ 
ment’s  cabinet.  His  constituency  of 
Churchill  includes  Manitoba’s  foremost 
mine,  Flin  Flon,  and  he  is  fully  conver¬ 
sant  with  the  key  position  the  mineral 
industry  holds  in  the  economic  structure 
of  the  Dominion.  Speaking  in  Winnipeg 
recently  to  the  Manitoba  branch  of  the 
Canadian  Institute  of  Mining  and  Metal¬ 
lurgy,  Mr.  Crerar  stated  that  the  present 
uncertainty  as  to  taxes  on  mines  will  be 
removed  as  rapidly  as  possible,  in  order 
that  money  for  the  development  of  still 
more  mines  may  be  made  more  readily 
available. 

The  old  saying  that  “the  best  place  to 
look  for  a  new  mine  is  an  old  camp”  has 
been  well  exemplified  in  the  Pamour,  in 
Porcupine,  located  11  miles  east  of  Hol- 
linger  and  6  miles  northeast  of  Dome. 
R.  M.  Macaulay,  technical  head  of  Que¬ 
bec  Gold  Mining  Corporation,  acquired 
the  various  properties,  merged  them,  and 
commenced  a  re-examination  by  diamond 
drilling  and  by  extending  the  old  mine 
workings  at  the  200-ft.  level.  This  work 
has  developed  so  far  1,400,000  tons  of  ore 
above  the  200-ft.  level  which  averaged  $7 
to  $8,  at  present  metal  prices.  Early  in 
the  fall  Noranda  optioned  control,  and 
that  company  is  providing  the  funds  for  a 
rapid  and  extensive  development  A  new 
five-compartment  shaft  is  being  sunk  to 
600  ft.  as  the  first  objective,  and  a  500- 
ton  mill  unit  is  under  construction. 


BRITISH  COLUMBIA 

4-  One  of  the  most  representative  gather¬ 
ings  of  mining  men  ever  held  in  the  West 
convened  in  Vancouver  at  the  Annual 


Western  Meeting  of  the  Canadian  Insti¬ 
tute  of  Mining  and  Metallurgy,  Nov.  13 
to  15,  under  the  chairmanship  of  the 
President,  Captain  J.  G.  Ross,  of  Thet- 
ford  Mines,  Quebec.  More  than  three 
hundred  persons  registered,  and  the  large 
attendance  of  the  public  evidenced  con- 


On  the  trail  of  gold  ore  which  comes 
over  the  mountain  via  aSrlal  tramway 
to  the  flotation  plant  of  the  Windpass 
Gold  Mining  Company,  in  British 
Colombia 


siderable  interest  in  the  industry.  The 
major  mining  developments  during  1935 
were  reviewed  by  J.  McLeish,  Director  of 
Mines  Branch,  Ottawa.  Mining  activi¬ 
ties  in  the  various  provinces  were 
described  by  J.  P.  Messervey,  Captain 
Ross,  N.  C.  Pearce,  the  Hon.  J.  S.  Mc- 
Diarmid,  G.  E.  Cole,  the  Hon.  G.  S. 
Pearson,  and  Dr.  J.  F.  Walker.  A  sym¬ 


posium  on  Canadian  mine  taxation  was 
introduced  by  J.  Y.  Murdock,  president 
of  Noranda  Mines,  and  C.  G.  Williams, 
secretary  of  the  Canadian  Metal  Mining 
Association.  The  meeting  unanimously 
approved  resolutions  pertinent  to  the  wel¬ 
fare  of  the  mining  industry,  chief  of  which 
were  that  the  depletion  allowance  for 
company  and  shareholder  be  restored  to 
its  former  amount — that  is,  50  per  cent 
for  gold-mining  companies  and  33J  per 
cent  for  base-metal  mines.  Also,  that  an 
agreement  be  sought  between  the  various 
provinces  and  the  Dominion  as  to  the 
proper  allocation  of  tax  revenues. 

■♦•An  agreement  has  been  reached  be¬ 
tween  the  Granby  Consolidated  Company 
and  the  Consolidated  Mining  &  Smelting 
Company  for  the  purchase  by  the  latter 
of  the  Granby  plants  at  Anyox,  closed 
permanently  and  partly  dismantled  last 
summer.  The  equipment  will  be  used  at 
the  different  properties  of  the  Consoli¬ 
dated  company  throughout  the  Province, 
and  it  is  considered  possible  that  the 
power  plant  may  be  used  in  the  future 
to  serve  the  Big  Missouri  operations  on 
the  Portland  Canal,  60  miles  to  the  north. 

ONTARIO 

■♦■The  principal  producer  of  northwest¬ 
ern  Ontario  is  still  the  Howey,  whose 
1,300-ton  mill  turned  out  19,882  oz.  dur¬ 
ing  the  first  six  months  of  this  year.  Little 
Long  Lac,  with  its  half-ounce  ore  yield¬ 
ing  14,041  oz.  in  the  six  months,  may 
soon  take  first  place.  Central  Patricia 
takes  third  place,  with  8,281  oz.,  from 
.6-oz.  ore,  and  Northern  Elmpire  fourth, 
with  7,076  oz.  from  J-oz.  ore.  Pickle- 
Crow,  McKenzie  Red  Lake,  and  Park- 
hill,  in  Michipicoten,  produced  over 
4,000  oz.  apiece.  Pickle-Crow  has  late¬ 
ly  passed  ahead  of  the  others,  and,  with 
the  enlarged  mill,  is  likely  soon  to  equal 
Central  Patricia.  The  old  St.  Anthony 
comes  next,  with  3,741  oz.  from  0.2-oz. 
ore.  The  smaller  producers  are  Minto, 
in  Michipicoten;  Tashota,  Dik  Dik,  and 
North  Shore.  Though  most  of  these 
mines  are  readily  accessible  by  rail,  the 
two  at  Red  Lake  are  served  regularly 
by  airplane  from  Sioux  Lookout.  Cen¬ 
tral  Patricia  and  Pickle-Crow  are  ac¬ 
cessible  only  by  airplane,  except  for 
winter  freight  by  tractor-train. 

■♦■  Lake  Shore’s  ore  zone  has  increased 
during  the  last  four  years  to  such  a 
remarkable  extent  that  the  mining  meth¬ 
ods  have  had  to  be  changed  consider¬ 
ably,  and  sloping  has  been  confined  to 
the  upper  part  of  the  mine.  During  the 
1934-35  fiscal  year,  in  fact,  97  per  cent 
of  the  mill  feed  came  from  above  the 
2,450-ft.  level.  Though  the  shafts  are 
down  to  4,450  ft.  and  levels  to  that 
depth  are  partly  developed,  there  is 
probably  sufficient  ore  above  the  2,450 
level  to  feed  the  2,300-ton  mill  for  many 
years.  In  the  earlier  period  of  the  oper¬ 
ations  of  the  mine  it  was  considered  that 
the  ore  was  confined  to  the  narrow 
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Trepca  Lead-Zinc  Mines,  in  Serbia, 
Increase  Ore  Reserves  During  Year 

Higher  Metal  Prices  Reflected  in  Reports  by  Companies  Operating  European 
and  African  Mines — Members  of  Parliament  Observe  Magnitude  of  Witwaters- 
rand  Gold  Mines — Mufulira’s  Mill  and  Smelter  Nears  Completion 


north  and  south  veins,  each  along  a 
fault  zone.  Today  the  ore  widths  along 
these  two  veins  have  increased  to  20 
or  30  ft.  and  parallel  veins  have  been 
found  in  both  zones. 

■fHollinger  is  installing  a  100-ton  mill 
to  sample  the  large  deposit  now  de¬ 
lineated  by  drilling  on  its  Ramore  prop¬ 
erty,  near  Matheson.  The  700-ton  mill 
of  its  subsidiary  at  Matachewan,  Young- 
Davidson,  is  making  a  good  profit  from 
$3.50  ore,  mined  by  open  cut  in  an  ore 
zone  200x500  ft.,  which  is  yielding  ore 
at  the  rate  of  800,000  tons  per  100-ft. 
depth. 

MANITOBA 

■♦■Manitoba  has  three  widely  separated 
producing  gold  districts.  A  hundred 
miles  northeast  of  Winnipeg  is  the  Rice 
Lake  field,  containing  the  first  gold 
mine  of  the  province  and  two  others. 
Northwestward  350  miles  from  Winni¬ 
peg,  at  the  Manitoba-Saskatchewan 
•boundary,  is  Flin  Flon,  whose  byprod¬ 
uct  gold  output  is  the  largest  in  the 
province.  At  Wekusko  (Herb)  Lake, 
75  miles  to  the  east  and  in  the  same  gen¬ 
eral  district,  is  the  Laguna  gold  mine. 
Three  hundred  miles  to  the  east,  near 
the  Ontario  boundary,  is  the  Gods  Lake- 
Knee  Lake  area,  with  its  first  mill  in 
operation. 

■♦■  The  Laguna  mine,  formerly  the  Rex, 
has  been  developed  by  Mining  Corpora¬ 
tion  to  750-ft.  depth  and  is  expected 
soon  to  announce  the  construction  of  a 
mill. 

NORTHWEST 

TERRITORIES 

•♦■During  the  past  summer  exploration 
of  the  gold  occurrences  at  Beaverlodge, 
on  the  north  shore  of  Lake  Athabaska, 
has  proceeded  steadily.  On  half  a 
dozen  properties  diamond  drilling  has 
been  done  in  conjunction  with  surface 
work.  Consolidated  Mining  &  Smelting 
has  opened  a  level  at  125  ft.  on  the 
original  showings  and  is  sinking  an¬ 
other  shaft  at  a  distance  of  1,400  ft.  to 
the  northeast.  On  the  adjoining  Athona 
property  shaft  sinking  is  progressing. 
The  gold  occurs  with  quartz  stringers 
and  sulphides  in  granite  and  gneiss,  in 
places  porphyritic,  near  intrusive  con¬ 
tacts  with  an  ancient  sedimentary  series. 
This  is  a  novel  occurrence  in  Canada, 
and  it  will  apparently  require  a  good 
deal  of  work  to  determine  the  merits 
of  the  deposits,  particularly  as  the  gold 
is  bunchy  and  difficult  to  sample. 

■♦■  The  latest  gold  discovery  is  on  islands 
in  the  central  part  of  Great  Slave  Lake, 
north  of  Fort  Resolution.  Prospectors 
report. that  pits  dug  during  September 
along  the  strike  of  the  deposits  for  sev¬ 
eral  thousand  feet  give  high  values  over 
minable  widths. 


The  report  of  Trepca  Mines 
shows  net,  after  allowances  of  £47,- 
982  for  depreciation  and  £40,400  for  taxa¬ 
tion  reserve,  of  £307,517  for  the  year  to 
Sept.  30.  A  final  dividend  of  9d.,  making 
a  shilling  a  share,  or  20  per  cent,  tax  free, 
for  the  year,  was  declared.  Ore  reserves 
of  T repca  Mines,  recalculated  at  the  end 
of  the  year,  are  3,007,000  tons  ore  aver¬ 
aging  8.7  per  cent  lead  and  8  per  cent 
zinc.  There  had  already  been  mined 
2,376,650  tons.  Though  the  net  for  the 
year  was  about  doubled,  the  increase 
came  almost  wholly  from  the  higher 
metal  prices  which  ruled  during  the  clos¬ 
ing  months.  Though  Trepca  is  only  nine 
years  old,  it  is  already  one  of  the  world’s 
leading  producers  of  lead  and  zinc,  and 
it  is  developing  two  additional  deposits 
of  ore  which  may  greatly  augment  its 
production. 

•♦■Taxation  of  the  Witwatersrand  gold 
producers  is  still  a  matter  of  contention 
in  the  Union  of  South  Africa.  Progress 
seems  to  be  in  process  toward  a  more 
equitable  and  practicable  arrangement. 
Over  100  members  of  Parliament  are 
meeting  the  Chamber  of  Mines  at  a  din¬ 
ner  in  the  district  and  will  be  shown  the 
principal  mines.  It  is  stated  that  “the 
present  tour  is  intended  to  show  the  legis¬ 
lators  the  phenomenal  expansion  of  the 
mining  industry.”  The  object  really  is 
to  bring  the  legislators  and  the  leaders 
of  the  mining  industry  together  for  a 
man-to-man  talk. 

■♦■  Borehole  results  in  the  West  Wit¬ 
watersrand  Areas  have  made  it  quite  cer¬ 
tain  that  the  Main  Reef  extends  into  the 
western  region  and  contains  commercial 
ore.  The  formation  has  been  cut  and 
identified  definitely  in  several  diamond 
drill  holes.  In  a  borehole  close  to  the 
boundary  of  the  property  the  reef  was  in¬ 
tersected  at  a  depth  of  3,237  ft.  and  found 
to  average  3.5  dwt.  over  54  in.,  the  top 
32.5  in.  averaging  5.1  dwt  This  hole 
later  reached  the  Jeppestown  series,  defi¬ 
nitely  proving  the  values  to  have  been 
found  in  the  Main  Reef.  Another  adja¬ 
cent  hole  found  the  reef  at  4,887  ft.,  and 
showed  13.5  dwt.  over  a  width  of  22  in. 

•♦■  Mufulira  produced  during  the  year 
457,833  short  tons  of  ore,  which  averaged 
6.34  per  cent  copper;  84.64  per  cent  of 
this,  or  93.90  per  cent  of  the  sulphide 
copper,  was  recovered  in  milling.  Mufu¬ 
lira’s  concentrates  are  now  being  smelted 
at  cost  by  Roan  Antelope  Copper  Mines, 
and  the  latter  is  also  producing  400  tons 
from  its  own  mine  monthly  on  the  Mufu¬ 


lira  quota,  the  curtailment  agreement 
having  left  it  with  insufficient  production 
to  meet  its  delivery  contracts.  Comple¬ 
tion  of  Mufulira’s  smelter  and  its  mill 
extension  is  expected  about  the  end  of 
this  year. 

•♦■  Rhokana  Corporation  reports  the  pro¬ 
duction  of  69,234  long  tons  of  blister 
copper  and  1,172,136  lb.  of  cobalt  the  year 
to  June  30.  All  the  copper  and  711,132  lb. 
of  the  cobalt  were  sold.  The  corporation’s 
electrolytic  refinery  at  the  mine  was  com¬ 
pleted  early  this  year  and  since  then  has 
been  operated  continuously. 

■♦■The  average  price  received  by  Roan 
Antelope  for  the  67,316  long  tons  of 
blister  produced  during  the  year  was 
£27.926  per  ton.  Cost  of  production  was 
reduced,  however,  to  £19.586  per  ton,  be¬ 
fore  allowing  for  interest  and  deprecia¬ 
tion,  this  comparing  with  £21.272  the 
preceding  year.  The  total  cost  was  £23.- 
174  per  ton,  against  £25.721  the  year  be¬ 
fore. 

■♦■The  tendency  for  the  Witwatersrand 
mines  to  lower  the  grade  of  the  ore 
treated  is  continuing.  Only  four  of  them 
raised  their  grade  in  October — City  Deep, 
Nigel  Gold,  New  Kleinfontein,  and  Rose 
Deep — and  the  average  of  the  whole  dis¬ 
trict  was  well  under  5  dwt.  per  ton  of 
ore. 

■♦■  Those  engaged  in  gold  mining  in 
East  Africa  are  gfiven  no  cause  for 
worry  by  the  war  in  Abyssinia.  Even 
if  the  fighting  extends  to  the  southern 
portion  of  Abyssinia,  it  will  be  600  miles 
distant  from  the  gold  area,  and,  because 
of  the  arid  character  of  the  region  be¬ 
tween,  it  has  been  traversed,  so  far, 
only  by  a  few  exceptionally  couragfeous 
explorers. 

■♦■  Kentan  Gold  Areas  has  exercised  its 
option  for  the  purchase  of  the  Sanza  Con¬ 
cession,  south  of  Victoria  Nyanza,  from 
the  East  African  Engineering  &  Trading 
Company,  and  is  forming  a  company  to 
take  over  the  property.  The  working 
capital  will  be  supplied  by  Kentan,  which 
will  own  nearly  five-sixths  of  the  new 
company’s  stock.  Underground  develop¬ 
ment  and  diamond  drilling  continues  and 
if  results  are  satisfactory  a  500-ton  mill 
will  be  erected. 

•♦■Associated  Northern  Blocks  (W.A.), 
Ltd.,  which  was  one  of  the  early  Western 
Australia  mining  companies  formed  in 
London,  has  gone  into  voluntary  liquida¬ 
tion.  Its  properties  have  been  sold  to 
Great  Boulder  Mining  &  Finance,  Ltd. 
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Tauva  Gold  Deposits,  in  the  Fijis, 
Developing  Into  Producing  Mines 

The  Emperor  Vein  Discloses  Sufficient  Ore  to  Increase  Mill  Capacity  While 
a  New  Mill  Will  Be  Constructed  on  the  Loloma  Lode — Many  Mills  Under 
Construction  in  Western  Australia — Zircon  From  Byron  Bay 


Though  doubts  continue  to  be 

expressed  as  to  the  ultimate  future 
of  the  recently  discovered  Tauva  gold¬ 
field,  in  the  Fiji  Islands,  certain  facts 
are  now  available,  as  a  result  of  mine 
development.  On  the  Emperor  lode, 
900  ft.  of  driving  and  extensive  cross¬ 
cutting  has  proved  over  300,000  tons 
assay  8  dwt.  with  payable  widths  over 
500  ft.  The  lode  occurs  in  andesite  and 
the  gold  is  very  finely  disseminated. 
The  Loloma  lode  has  been  proved  to  be 
700  ft.  long  and  10  ft.  wide  and  over 
100,000  tons  assaying  2  oz.  is  known  to 
exist.  The  treatment  plant  on  the  Em¬ 
peror  mine  is  being  extended  to  handle 
500  tons  weekly  and  a  new  mill  will  be 
erected  on  the  Loloma  property.  The 
ore  is  clayey  and  filtering  is  very  slow, 
thus  reducing  capacity.  Apart  from  the 
Emperor  and  Loloma  no  important  de¬ 
velopments  have  been  reported.  By  the 
end  of  the  year  the  future  of  the  field 
should  be  clearly  indicated. 

•♦•At  Erlistoun,  45  miles  northwest  of 
Laverton,  the  Western  Mining  Corpora¬ 
tion  has  acquired  an  option  on  a  new 
gold  find.  A  crosscut  from  a  shaft  90 
ft.  deep  has  penetrated  a  lode  14  ft.  wide, 
assaying  5  oz.  gold.  The  Great  Fingall 
mine,  at  Cue,  is  being  diamond  drilled  by 
the  corporation.  At  a  depth  of  1,089  ft. 
a  lode  6  ft.  wide  was  found  assaying  8 
dwt. 

•♦•  During  the  next  twelve  months  the 
following  treatment  plants  will  be  in  op¬ 
eration  in  Western  Australia:  Yellow- 
dine  Gold  Development,  Ltd.,  at  Yel- 
lowdine,  5,000  tons  of  30-dwt.  ore 
monthly;  Triton  Gold  Mines,  Ltd.,  Cue, 
5,000  tons  of  10-dwt.  ore  monthly; 
Edjudina  Gold  Mining  Company,  Yarri, 
3,000  tons  of  5-dwt.  ore  monthly;  Ora 
Banda  United  Mines,  Ltd.,  Ora  Banda, 
9,000  tons  of  5-dwt.  ore  monthly,  and 
Gold  Fields  Australian  Development 
Company,  Wiluna,  10,000  tons  of  6-dwt. 
ore  monthly.  The  gold  yield  should  thus 
be  greatly  augmented. 

•♦•Plant  additions  at  the  Norseman  mine, 
Norseman,  W.A.,  have  been  completed 
and  the  full  capacity  of  5,000  tons 
monthly  is  now  being  milled.  The  ore 
assays  10  dwt.  and  developments  at  depth 
have  been  favorable. 

•♦■The  gold  yield  from  Bendigo  for  the 
period  January  to  August,  1935,  is  22,- 
069  fine  oz.,  compared  with  20,836  fine 
oz.  for  the  corresponding  period  of  last 
year.  Nevertheless,  the  Bendigo  saddle 
reef  formations  are  not  responding  to 
r 
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development  and  the  results  obtained 
since  the  revival  of  activity  have  been 
very  disappointing.  Great  hope  centers 
on  the  operations  of  Bendingo  Mines, 
Ltd.,  and  its  subsidiary  companies, 
whose  program  includes  shaft  sinking 
on  three  separate  anticlines,  crosscut¬ 
ting,  driving  along  the  anticline,  and  the 
preparation  of  internal  shafts  from  rises 
and  winzes.  In  the  past  about  5  tons  of 
10-dwt.  ore  has  been  won  per  foot  of 
development  work. 

♦•  Placer  Development,  Ltd.,  has  aban¬ 
doned  options  held  on  deep  dredging 
areas  at  Avoca,  Victoria.  Boring  did 
not  disclose  a  sufficient  yardage  of  pay¬ 
able  gravel. 

•♦Zircon  Rutile,  Ltd.,  a  company  oper¬ 
ating  a  flotation  plant  at  Byron  Bay, 
N.S.W.,  for  the  recovery  of  zircon  from 
black  sands,  reports  that  all  treatment 
difficulties  have  been  overcome  and  the 
plant  is  operating  at  full  capacity.  The 
zircon  concentrate,  which  contains  98 
per  cent  zircon,  is  finding  a  ready 
market. 

■♦  Golden  Plateau,  Cracow,  Queensland, 
the  only  important  mine  on  the  once- 
rushed  Cracow  goldfield,  is  treating 
3,500  tons  monthly  of  1 5-dwt.  ore  and  is 
earning  handsome  profits.  A  number  of 
lenses  occurs  in  rhyolite  and  they  ap¬ 
pear  to  be  continuing  at  depth. 

•♦Lancefield  (W.A.)  Gold  Mine,  N.L., 
Beria,  W.A.,  milled  9,711  tons  in  August 
for  a  return  of  £21,893,  Australian  cur¬ 
rency,  allowing  a  working  profit  of 


£10,756.  This  is  the  best  resiflt  since 
operations  commenced  early  this  year. 
The  ore  is  heavily  graphitic  and  numer¬ 
ous  plant  difficulties  have  had  to  be  over¬ 
come.  The  scheme  of  treatment  is  coarse 
crushing,  fine  grinding,  classification, 
flotation,  with  roasting  and  cyanidation 
of  the  concentrates.  The  ore  reserves 
exceed  330,000  tons  assaying  8  dwt. 
A  plant  to  re-treat  the  old  residue  dumps 
is  in  course  of  erection. 

PHILIPPINES 

•♦•Third-quarter  dividends  for  Benguet 
Consolidated  and  Balatoc  Mining  com¬ 
panies,  payable  Sept.  30,  were  $1,100,- 
000;  $600,000  for  the  former  and  $500,- 
000  for  the  latter.  Benguet  paid  its 
stockholders  20  centavos  a  share,  a  re¬ 
duction  of  5  centavos,  and  Balatoc  paid 
25  centavos  a  share,  10  centavos  less 
than  at  the  half  year.  Total  dividends 
for  1935  were  thus  brought  to  $4,050,- 
000.  The  reduction  in  dividend  rates 
was  caused  by  two  circumstances.  Judge 
John  W.  Haussermann,  president  and* 
general  manager  of  both  companies,  said 
that  the  typhoons  of  early  August  put 
them  to  a  heavy  and  extraordinary  ex¬ 
pense,  both  in  repairing  damage  done 
and  in  preparing  for  future  floods,  and 
it  was  considered  wise  to  lay  in  large 
stocks  of  mining  and  milling  supplies. 
International  complications,  possible 
labor  troubles  in  the  United  States  in 
connection  with  shipping,  and  uncer¬ 
tain  currency  conditions,  were  given  as 
reasons  why  future  supplies  might  be 
jeopardized. 

•♦  One  new  plant  has  come  into  produc¬ 
tion  within  the  past  few  months,  that 
of  United  Paracale,  in  Camarines  Norte. 
Starting  with  a  yield  of  $7,500  in  May, 
the  company  shipped  $24,632  in  June, 
$51,314  in  July,  and  around  $56,000  in 
Aug^ust.  The  Cal  Horr  plant  of  Ben¬ 
guet  Consolidated  is  nearing  completion 
and  will  be  milling  150  tons  a  day  by 
the  middle  of  November. 


FUipino  machine  men  drillingr  the  largre  vein  of  gold  ore  in  the  property  of 
the  Balatoc  Mining:  Company,  which  Is  the  largest  producer  of  gold  bullion 
In  the  Philippine  Islands 
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LETTERS 

Weighing  New  Offerings  of  Mining  Securities 


The  Editor: 

With  reference  to  the  article  by  Rob¬ 
ert  K.  Warner  entitled  “Weighing  New 
Offerings  of  Mining  Securities,”  every 
engineer  should  welcome  a  discussion 
of  this  kind,  with  its  moral  as  well  as 
technical  aspects.  I  would,  however, 
like  to  suggest  the  following  thought 
on  a  number  of  the  ten  points  which 
he  outlines. 

5.  “Whenever  the  balance  sheet  valu¬ 
ation  of  the  property  is  in  excess  of  the 
amount  originally  paid  plus  the  money 
actually  spent  on  its  development  and 
equipment  less  depreciation,  depletion, 
and  similar  items,  the  basis  for  this  en¬ 
larged  valuation  should  be  shown  in 
detail.” 

I  should  add  that  whenever  the  bal¬ 
ance  sheet  valuation  of  the  property 
differs  from  the  amount  originally  paid, 
as  in  some  cases,  there  may  be  a  write¬ 
down  instead  of  a  write-up.  I  would 
also  omit  depletion,  or  at  any  rate  not 
include  it  as  a  fixed  requirement,  for 
reasons  which  I  do  not  have  to  explain. 

6.  “Whenever  other  properties  in  the 
district  are  mentioned  the  following  data 
should  always  be  included:  A.  The  dis¬ 
tance  intervening  between  the  two  prop¬ 
erties.  B.  Whether  the  trend  of  the  de¬ 
posits  of  the  successful  neighbor  is 
toward  or  at  an  angle  to  the  direction  to 
the  prospect.  C.  Whether  the  terrain 
of  the  prospect  is  geologically  similar  to 
that  of  the  neighbor  mentioned.  D.  What 
the  mineral  character,  value,  and  operat¬ 
ing  status  is  of  any  acreage  that  inter¬ 
venes  between  the  two  properties.” 

Under  this  paragraph  items  B,  C,  and 
D  are  not  always  available,  and,  further¬ 
more,  the  mention  of  other  properties 
in  the  district  does  not  necessarily  infer 
that  the  subject  of  the  report  is  a  con¬ 
tinuation  of  the  same  orebody.  I  think 
that  most  of  us  when  we  are  reading 
about  a  new  property  ask  if  there  are 
other  mines  in  the  area,  as  we  want  to 
know  if  we  are  treating  with  a  known 
mineralized  district. 

8.  “When  properties  in  the  prospect 
class  are  being  financed,  attempts  to 
raise  cash  far  in  excess  of  that  required 
to  explore  and  develop  them  should 
usually  be  considered  an  indication  of 
ignorance  or  dishonesty.” 

This  statement  is  correct  in  principle, 
but  it  is  involved  in  the  matter  of  judg¬ 
ment.  Personally  I  favor  the  develop¬ 
ment  of  enterprises  on  an  installment 
basis;  that  is  to  say,  dividing  the  work 
off  into  steps  which  are  followed  only  as 
long  as  the  result  of  the  previous  step 
warrants  further  work.  This  question 
of  development  of  prospects,  I  find,  is 
approached  in  various  ways  by  various 
people.  In  Canada,  for  example,  it  is 
not  unusual  for  operators  to  expend 
quite  large  sums  of  money  in  diamond 
drilling  before  any  known  ore  exists. 


and  then  if  indications  are  favorable 
they  may  spend  considerable  additional 
sums  in  shaft  sinking  and  lateral  ex¬ 
ploration.  Such  a  procedure  is  not  com¬ 
mon  in  the  Western  United  States,  for 
example,  and  the  difference  in  approach 
is  due  in  part  to  the  lack  of  a  heavy 
mantle  of  overburden  making  possible 
the  examination  of  outcrops  and  the 
carrying  on  of  shallow  development  in 
the  early  stages.  The  character  of  the 
deposit  also  has  much  to  do  with  the 
amount  of  money  required  for  its  early 
development.  A  small,  high-grade  vein, 
for  example,  would  be  attacked  in  quite 
a  different  manner  and  with  quite  a  dif¬ 
ferent  sum  of  money  than  a  large,  low- 
grade  deposit  in  which  the  values  may 
be  disseminated  over  a  wide  area.  The 
principle  expressed  in  No.  8  is  correct 
enough,  but  its  application  obviously 
cannot  be  based  on  any  fixed  rule  to  be 
applied  to  all  cases. 

9.  “The  promotional  stock  should  be 
so  restricted  that  it  cannot  be  sold  un¬ 
less  and  until  the  property  has  made  a 
profit.” 

The  first  step  in  developing  a  formula 
out  of  No.  9  must  be  the  definition  of 
promotional  stock.  I  have  knowledge 
of  one  case,  for  example,  where  a  man 
spent  over  $130,000  of  his  own  money  in 
the  development  of  a  property  before 
making  a  public  offering.  The  shares 
which  he  received  for  this  money  were 
classed  as  promotion  stock  by  the  Blue 
Sky  Commission  of  the  state  in  which 
he  was  operating  and  were  impounded 
under  the  rules  of  that  commission. 

I  am  not  satisfied  that  the  suggestion 


The  Editor: 

I  am  grateful  to  Samuel  H.  Dolbear 
for  his  constructive  discussion  of  this 
paper.  I  am  gratified  that  we  are  so 
closely  in  agreement  and  hope  that  he 
speaks  for  the  profession  as  a  whole. 
May  I  add  the  following  comment  to 
his. 

Mr.  Dolbear’s  substitution  of  “differs 
from”  in  place  of  “in  excess  of’  in  Item 
5  is  an  improvement.  The  purchaser 
of  securities  is  entitled  to  information 
as  to  the  basis  for  the  sum  set  up  for  the 
orebody  on  a  balance  sheet.  No  deple¬ 
tion  would  exist  in  a  prospect.  Its  omis¬ 
sion  from  the  report  of  a  going  mine 
would  not  be  important  unless  by  omit¬ 
ting  it  the  value  was  left  largely  in 
excess  of  the  most  optimistic  sum  that 
could  be  placed  on  the  orebody.  To  the 
informed,  book  values  mean  little;  to 
the  laymen,  a  tremendous  sum  set  up 
after  the  orebody  in  the  statement  sig- 


that  promotion  stock  should  be  re¬ 
stricted  until  the  property  has  made  a 
profit  is  fair  to  the  promoter  or  would 
provide  adequate  protection  for  the  in¬ 
vestor  under  all  circumstances.  I  be¬ 
lieve  it  is  pretty  generally  agreed  that 
the  promoter  should  not  be  permitted  to 
sell  his  shares  in  competition  with  sales 
of  treasury  stock  by  the  company.  What 
he  may  be  permitted  to  do  after  the 
mine  is  adequately  financed  is  another 
matter.  If  it  is  presumed  that  the  in¬ 
vestor  purchased  his  stock  intending  to 
derive  a  profit  from  the  operations  of 
the  company,  then  he  can  suffer  no  hard¬ 
ship  if  the  promoter  is  allowed  to  sell 
promotional  shares  after  the  mine  has 
been  financed  and  before  it  has  made  a 
profit.  If,  on  the  other  hand,  the  pur¬ 
chaser  intended  to  derive  a  profit  from 
selling  his  shares,  he  might  find  himself 
offering  them  in  competition  with  the 
promotion  stock.  I  think  there  is  a  fine 
point  involved  there  that  fs  probably 
outside  of  the  scope  of  Mr.  Warner’s 
article.  If  the  argument  is  carried  far 
enough,  then  the  promoter  would  prob¬ 
ably  be  required  to  hold  his  shares  for¬ 
ever  and  derive  his  profit  from  dividends 
and  in  no  other  way.  Such  a  require¬ 
ment  would  likely  reduce  the  amount  of 
funds  available  for  mine  development. 

10.  “When  the  report  or  the  employ¬ 
ment  of  an  engineer  or  geologist  is  men¬ 
tioned,  enough  data  should  be  included 
so  that  his  former  experience  can  be 
learned.” 

I  heartily  agree  with  this  statement. 
Even  with  the  facilities  which  I  have 
available,  I  have  received  dozens  of  re¬ 
ports  written  by  men  who  are  unknown, 
who  are  not  members  of  the  Institute, 
and  who  provide  no  record  of  previous 
experience.  It  is,  of  course,  difficult  to 
place  a  value  on  either  a  statement  of 
facts  or  an  opinion  written  by  an  un¬ 
known  author.  On  the  other  hand,  we 
occasionally  receive  very  old  reports 
where  the  author  may  be  no  longer  liv¬ 
ing  and  his  record  unobtainable.  These 
old  reports  sometimes  tell  a  story  of 
the  early  history  of  a  property,  and  they 
should  not  be  omitted  because  it  is  not 
possible  to  supply  the  author’s  record. 
New  York,  N.  Y.  Samuel  H.  Dolbear. 


nifies  some  existing  value  commensurate 
with  its  size. 

We  are  really  in  agreement  on  Item 
6.  Naming  a  mine  in  a  district  or  even 
the  name  of  the  district  itself  only  con¬ 
veys  to  the  informed  the  information 
that  the  property  is  in  a  known  miner¬ 
alized  district,  as  Mr.  Dolbear  states.  To 
the  layman,  however,  mention  that  the 
property  is  “near”  the  successful  “Blank 
Mine”  conveys  infinitely  more  than  this, 
even  if  the  distance  is  several  miles,  the 
terrain  quite  different,  the  ore  trend  at 
right  angles  to  the  line  between  the 
properties,  and  the  intervening  ground 
thoroughly  explored  and  abandoned. 
The  data  called  for  under  B,  C,  and  D 
would  clear  up  the  picture;  when  it  is 
unavailable  a  statement  to  that  effect 
would  serve  the  same  purpose. 

In  Item  8,  g;ranting  that  it  is  difficult 
to  estimate  closely  how  large  a  sum 
should  properly  be  spent  for  explora- 


Purther  Comment  by  Mr,  Warner 
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tion  and  development,  yet  so  great  is  the 
reduction  in  risk  rate  required  after  the 
completion  of  successful  development, 
that  the  statement  still  stands.  It  would 
be  worth  while  if  all  it  accomplished 
was  to  reduce  the  take  of  the  crooked 
promoter  to  a  sum  approximating  devel¬ 
opment  cost  instead  of  that  required  for 
the  equipment  of  a  going  mine. 

Point  9  obviously  requires  extension 
and  clarification.  Surely  the  public 
should  not  be  asked  to  purchase  stock 
in  a  new  mining  enterprise  at  the  same 
time  as  the  insiders  were  selling  out. 
This  would  be  prevented  if  the  sale  of 
the  insiders’  stock  (including  all  stock 
issued  for  a  lower  cash  price  than  that 
sold  to  the  public)  was  restricted  for  the 
period  required  to  demonstrate  the  prob¬ 
able  success  or  failure  of  the  enterprise. 
Such  a  restriction,  combined  with  a 
limitation  on  salaries  allowed  during  the 
development  period,  would  make  it 
necessary  for  the  management  to  make 
a  mine  rather  than  a  good  stock-selling 
campaign,  the  only  basis  for  large  pro¬ 
motional  profits.  It  does  not  seem  a 
real  hardship  to  the  legitimate  promoter 
to  force  him  to  stay  with  the  property 


The  Editor: 

The  arc  spectrograph  is  a  modification 
of  the  well-known  spectroscope,  which 
is  an  old  instrument,  but  there  have 
been  many  recent  modifications  and 
adaptations  to  new  uses  in  mining  and 
metallurgy.  It  is  suited  to  determine 
the  presence  of  all  the  metals,  including 
the  rare-earth  metals,  if  they  are  in  as 
great  a  quantity  as  one  thousandth  part 
of  1  per  cent.  Most  of  the  other  ele¬ 
ments  also  show,  exceptions  being  sul¬ 
phur,  selenium,  the  halogens,  and  the 
fixed  gases. 

I  use  an  instrument  made  by  the 
Applied  Research  Laboratory.  This  was 
developed  at  the  California  Institute  of 
Technology  by  the  present  manufac¬ 
turers.  It  uses  a  5-amp.  220-volt  arc 
and  a  grating.  Its  great  convenience  is 
photographing  on  motion  picture  film, 
using  the  proper  radius  of  curvature  so 
that  all  measurements  between  the  lines 
of  the  spectrum  are  of  equal  value,  one 
millimeter  at  one  end  representing  the 
same  spread  of  spectrum  as  one  milli¬ 
meter  at  the  other  end.  The  photograph 
on  one  setting  from  2,400  Angstrom 


until  some  of  the  dreams  in  the  offering 
prospectus  are  either  justified  or  ex¬ 
ploded.  Any  reduction  in  the  number 
of  “stock  market’’  mines  would  aid  all 
efforts  to  raise  mining  capital. 

Point  10  should  be  considered  along 
with  Point  4.  As  roseate  reports  grow 
older  their  color  should  dim  and  not  be 
restored  and  kept  aglow  by  concealing 
their  date.  Old  reports  may  have  a  real 
historical  value,  but  this  does  not  justify 
their  use  as  selling  argument  for  present 
values.  I  would  rather  study  a  virgin 
property  than  one  “reported  on  favor¬ 
ably  by  the  Guggenheims’’  (in  1907).  If 
the  information  on  the  report  writer  is 
unavailable,  a  statement  of  the  reason 
for  its  omission  should  properly  be 
included. 

I  believe  that  it  might  be  possible  to 
phrase  twenty  questions  and  insist  that 
all  of  these  questions  appear  on  every 
prospectus,  answered  as  fully  as  pos¬ 
sible.  If  such  a  set  of  properly  selected 
questions  were  answered  honestly  and 
without  ambiguity,  enough  data  would 
be  inclosed  about  the  property  to  protect 
anyone  but  a  fool. 

New  Haven,  Conn.  Robert  K.  Warner. 


units  to  4,600  Angstrom  units  in  the 
ultra  violet  is  12i  in.  long,  and  when 
magnified  20  diameters  gives  over  20  ft. 
of  spectrum  spread.  Other  settings  of 
the  same  instrument  can  be  made  to 
reach  6,800. 

Iron  is  used  as  a  reference,  and 
micrometer  measurements  are  made 
from  the  nearest  persistent  iron  line  to 
that  of  each  of  metals.  A  new  arrange¬ 
ment  using  a  projection  machine  will 
give  a  spread  in  sections  of  2i  ft.  in 
this  area  of  a  total  of  over  100  ft.  Quan¬ 
titative  tests  can  be  made  by  various 
means  with  an  accuracy  of  80  to  90  per 
cent. 

Composite  samples  can  be  taken  at 
mines  which  will  insure  that  nothing  of 
value  has  been  overlooked.  A  railway 
cut  through  a  4-in.  vein  of  scheelite  re¬ 
mained  unclaimed  for  years.  Spectro- 
graphic  tests  even  on  a  very  long  cut 
would  have  revealed  at  once  the 
presence  of  tungsten. 

Drainage  waters  from  districts  having 
lead  and  zinc  when  evaporated  and 
tested  by  the  spectrograph  can  be  de¬ 
pended  on  to  show  some  lead  and  zinc. 


The  same  is  true  of  drainage  waters 
which  show  copper  in  a  copper  district, 
even  if  in  amounts  too  small  for 
ordinary  chemical  analysis. 

A  probable  use  for  the  spectrograph 
is  in  the  analysis  of  accessory  minerals 
which  accompany  the  more  precious 
metals.  The  walls  of  a  vein  are  almost 
never  waterproof  and  there  is  some  leak¬ 
age  into  the  surrounding  rock.  The 
presence  and  quantity  of  these  accessory 
minerals  may  show  whether  we  are  ap¬ 
proaching  or  leaving  the  vein.  We  have 
found  unsuspected  metals.  Indicator 
minerals  will  be  found  just  as  they  have 
been  found  by  using  microscopic  sec¬ 
tions. 

The  general  distribution  of  metals  is 
extremely  interesting.  By  large  num¬ 
bers  of  tests  in  our  district  we  have 
found  that  practically  all  samples  show 
silicon,  aluminum,  calcium,  magnesium, 
sodium,  potassium,  and  iron,  and 
vanadium,  copper,  titanium,  manganese, 
and  boron  in  excess  of  0.001  per  cent 
occur  in  half  of  the  samples.  Similar 
amounts  of  nickel,  cobalt,  lead  and 
molybdenum  occur  in  about  one  out  of 
three  samples.  Zinc,  gallium,  and 
chromium  occur  about  once  each  in 
every  four  samples.  Barium,  tungsten, 
cadmium,  bismuth,  beryllium,  strontium, 
and  tin  occur  in  excess  of  0.001  per  cent 
in  perhaps  one  sample  in  ten.  On  an 
average  about  seventeen  elements  are 
found  in  each  sample.  An  unexpected 
feature  was  the  rarity  of  hafnium  (cel- 
tium),  which  has  been  reported  as  rather 
common.  Zinc  also  is  not  as  common 
as  might  be  expected.  This  is  true  also 
of  zirconium. 

Samples  can  show  the  contents  of 
large  areas,  whereas  thin  sections  for 
the  microscope  necessarily  come  from 
very  small  areas.  Gold  from  different 
mines  or  different  parts  of  the  same 
mine  can  be  identified  by  the  half  dozen 
or  more  impurities.  All  native  gold 
seems  to  carry  copper,  iron,  and  silver, 
and  some  of  it  also  has  bismuth,  tel¬ 
lurium,  nickel,  aluminum,  titanium, 
antimony,  arsenic,  mercury,  and  molyb¬ 
denum  or  metals  of  the  platinum  gfroup. 

In  the  analysis  of  alloy  steel  or  other 
alloys,  all  metals  present  in  as  much  as 
1  part  in  100  thousand  are  shown  at 
once. 

The  applications  of  the  spectrograph 
are  sure  to  increase,  and  the  use  of  the 
instrument  will  cover  an  ever-widening 
field.  Even  the  possibility  of  any  type 
of  deposit  may  be  indicated. 

Los  Angeles,  Calif.  John  Herman. 


•  •  • 

Arc  Spectrograph  for  Mineral  Analysis 


Photographic  reproduction  of  arc  spectrograph  film  used  for  the  analytical  determination  of  the  presence  of  metals 
in  a  sample  in  as  small  a  quantity  as  1/ 1,000  of  1  per  cent 
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Airplanes  Aid  Mining  in  Honduras 


The  Editor: 

I  have  read  with  g^reat  interest  the 
recent  Aviation  Number  of  Engineering 
and  Mining  Journal.  During  the  past 
two  years  I  have  had  considerable  ex¬ 
perience  with  airplane  transport  of  min¬ 
ing  equipment  in  connection  with  the 
Agua  Fria  mine,  in  the  Republic  of 
Honduras,  Central  America,  and  the 
following  brief  description  may  be  of 
interest: 

The  mine  is  in  the  mountainous  in¬ 
terior  of  the  country  about  75  miles 
from  the  Pacific  Coast  and  50  miles 
from  the  capital,  Tegucigalpa.  Up  to 
the  commencement  of  air  operations  the 
only  access  to  the  property  was  by 
muleback  or  on  foot.  Not  even  an  ox¬ 
cart  road  was  available.  The  nearest 
town  is  about  8  miles  away,  and  the 
only  connecting  link  is  a  trail,  parts  of 
which  become  extensive  mud  holes  dur¬ 
ing  the  winter  rains. 

During  the  summer  of  1934  work  was 
commenced  on  the  construction  of  a 
landing  field,  and  the  first  plane  landed 
on  it  in  September  of  that  year.  The 
loading  base  is  at  San  Lorenzo,  on  the 
Bay  of  Fonseco,  where  Pan  American 
Airways  had  established  a  well-equipped 
field  in  connection  with  the  company's 
international  service. 

The  plane  used  by  the  mining  com¬ 
pany  is  a  Ford  trimotor  with  Wasp  en¬ 
gines,  reconstructed  to  take  the  heavy 
loads  which  are  handled.  A  hatch  4x6 
ft.  was  cut  in  the  fuselage  just  over  the 
regular  door  to  permit  loading  large 
pieces  which  could  not  be  handled 
through  the  door. 

The  lower  base,  San  Lorenzo,  is  at 
sea-level,  and  the  mine  field  is  approxi¬ 
mately  3,500  ft.  above  that  elevation. 
On  the  trip  between  the  two  fields  it  is 
generally  necessary  to  fly  at  about 
6,000-ft.  elevation,  due  to  the  mountains 


which  must  be  crossed.  Loading  der¬ 
ricks  were  set  up  at  each  field,  and  the 
accompanying  snapshot  shows  the 
handling  of  one  of  the  bulkier  pieces. 
This  load  was  a  triplex  pump  direct- 
connected  to  a  Ford  V-8  motor,  all 
mounted  on  a  structural  iron  base. 

During  the  period  September,  1934,  to 
June,  1935,  all  the  equipment  for  a  50- 
ton  flotation  and  cyanide  mill;  a  450-hp. 
hydro-electric  plant;  two  320-ft.  com¬ 
pressors,  direct-connected  to  motors;  a 


Unloading  pump  and  motor  from  plane 
of  the  Cia.  Minera  Agua  Fria  at  the 
mine  fleid  in  Honduras 


150-hp.  diesel  generator  set,  in  three 
pieces;  machine-shop  equipment;  mine- 
plant  equipment,  including  a  hoist;  metal 
flume  and  penstock  pipe  for  the  hydro 
plant;  and  all  the  other  numerous  and 
necessary  items  for  an  undertaking  of 
this  size,  were  transported  to  the  prop¬ 
erty.  No  effort  was  made  to  set  records 
for  speed.  Safety  was  the  primary 
watchword. 

As  contemplated  at  present,  all  sup¬ 
plies  for  the  operation,  including  food¬ 
stuffs,  will  be  flown  in,  and  the  product, 
largely  concentrates,  flown  out.  Eco¬ 
nomic  considerations  may  possibly  alter 
this  plan,  but  without  the  availability  of 
airplanes  it  is  certain  that  it  would  have 
been  many  years  before  the  property 
would  have  been  operated  except  in  a 
very  small  way. 

One  interesting  sidelight  on  the  use 
of  a  plane,  from  the  humanitarian  stand¬ 
point,  developed  on  the  first  trip  to  the 
mine.  Shortly  after  the  plane  landed 
two  of  the  natives  attempted  to  dig  the 
dynamite  out  a  missed  hole,  with  the  to- 
be-expected  result.  No  doctor  was 
available  within  the  8  miles  to  the  vil¬ 
lage,  so  the  men  were  placed  in  the 
plane  and  taken  to  the  hospital  in 
Tegucigalpa.  Within  an  hour  after  the 
accident  they  were  in  a  well-equipped 
hospital,  and  I  am  very  glad  to  say  suf¬ 
fered  no  serious  effects. 

Roswell  E.  Prouty. 

Los  Angeles,  Calif. 

T 

Alloy  Steel  Bucket 

The  bucket  shown  on  page  453  of  our 
September,  1935,  issue  is  made  of 
chromium  molybdenum  steel  castings, 
with  side  plates  of  aluminum.  It  has  a 
net  weight  of  4,500  lb.,  compared  with 
13,000  lb.  for  the  manganese-steel  bucket 
which  it  replaced. — Editor. 


PERSONAL  ITEMS 


A.  W.  AUen  is  in  Ecuador. 

W.  S.  Larssen  is  now  acting  as  mine 
superintendent  at  the  Yarnell  mine,  at 
Yarnell,  Ariz. 

W.  Lee  Heidenreich  is  superintending 
operations  at  Opemiska,  Quebec,  where 
a  mining  plant  is  to  be  installed  during 
the  winter. 

K.  C.  Gray  has  left  Sylvanite  Gold 
Mines,  Kirkland  Lake,  Ontario,  to  be¬ 
come  assistant  to  Murray  Kennedy  at 
Stadacona-Rouyn,  in  Quebec. 

Dr.  Otto  Sussman,  chairman  of  the 
board  of  the  American  Metal  Company, 
has  been  elected  a  director  of  Consoli¬ 
dated  Coppermines  Corporation. 

Major  Julian  Boyd,  consulting  engi¬ 
neer,  with  offices  in  Los  Angeles,  Calif., 
has  been  elected  president  of  the  Los 
Angeles  Engineering  Council  of  Foun¬ 
der  Societies. 

F.  G.  Moses,  metallurgical  engineer  of 
the  American  Smelting  &  Refining 
Company,  is  visiting  Western  Australia 


and  will  later  inspect  mining  in  the 
eastern  states. 

John  Littlepage  recently  sailed  to  the 
U.S.S.R.,  where  he  will  act  as  consult¬ 
ing  mining  engineer  to  Glavzoloto,  the 
gold  mining  trust  of  the  Soviet  Union. 

N.  A.  Dumbleton  has  resigned  from 
the  Mines  Department  of  Southern 
Rhodesia,  and  has  been  appointed  man¬ 
ager  of  the  Golden  Valley  Mine,  Ga- 
tooma.  Southern  Rhodesia. 

John  Cornelius,  of  the  metallurgical 
staff  of  Great  Boulder  Proprietary  Gold 
Mine,  at  Kalgoorlie,  has  been  appointed 
metallurgist  of  Mount  Magnet  Gold 
Mines,  N.L.,  Mount  Magnet,  W.  A. 

William  Val  DeCamp  has  resigned  as 
vice-president  and  general  manager  of 
Cardinal  Gold  Mining  Company,  at 
Bishop,  Calif.,  to  engage  in  consulting 
work.  Victor  Bong^ard  will  assume  the 
duties  relinquished  by  Mr.  DeCamp. 

Arthur  Swanson  and  Silvester  J. 
Buchanan  have  been  appointed  manager 


and  assistant  manager,  respectively,  of 
Cia.  Minera  y  Beneficiadora  Zacatecana 
de  Oro  y  Plata,  S.  A.,  Pinos,  Zacatecas, 
Mexico. 

J.  Brsrant  Kasey  has  assumed  charge 
of  mining  and  nulling  operations  at 
Rhyolite,  Nev.,  for  the  General  Milling 
Corporation,  which  will  start  in  the 
near  future  after  the  completion  of  al¬ 
terations  and  the  installation  of  a  100- 
ton  mill. 

R.  M.  Macaulay  is  general  manager  of 
Pamour  Porcupine  Gold  Mines,  the 
property  of  which  company  he  has  de¬ 
veloped  recently  from  the  prospect 
stage,  and  which  now,  financed  by  No- 
randa,  is  erecting  a  500-ton  mill.  C.  D. 
Stevenson  is  his  assistant. 

Victor  Edquist,  superintendent  of  the 
Sons  of  Gwalia  mine,  at  Leonora,  W.  A., 
has  been  appointed  by  Messrs.  Bewick, 
Moreing  &  Company,  mine  managers, 
as  their  representative  in  Australia.  He 
succeeds  the  late  George  C.  Klug.  H.  V. 
Rowe  succeeds  Mr.  Edquist. 
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Frederick  B.  Hyder  has  resigned  as 
manager  of  Atlas  Mines  Corporation, 
operating  a  flotation  mill  at  Marysville, 
Mont.,  and  resumed  professional  prac¬ 
tice  as  mining  and  metallurgical  engi¬ 
neer.  His  address  will  remain  un¬ 
changed;  26  Union  Bank  Building, 
Helena,  Mont. 

R.  J.  Penrose,  of  Kingman,  Ariz., 
formerly  with  the  Gold  Standard  Mines 
Corporation,  is  now  developing  a  group 
of  26  claims  on  the  Tertiary  river  chan¬ 
nel  traversing  the  Singatse  Range,  in 
Lyon  County,  Nev.  The  workings  have 
reached  a  depth  of  150  ft.  to  bedrock, 
and  crosscutting  is  well  under  way. 

Clinton  H.  Crane,  president  of  St. 
Joseph  Lead  Company,  has  been 
awarded  the  William  Lawrence  Saun¬ 
ders  Gold  Medal  for  1935,  and  C.  C. 
Henning,  assistant  general  metallurgist, 
Jones  &  Laughlin  Steel  Corporation,  will 
receive  the  Robert  W.  Hunt  Medal  and 
prize  for  1936,  according  to  announce¬ 
ment  by  the  board  of  directors  of  the 
A.I.M.E.,  as  of  Nov.  15. 

Rudolf  Wintzer,  who  has  served  as 
chief  engineer  of  the  Nordberg  Manu¬ 
facturing  Company,  having  succeeded 
the  late  Dr.  B.  V.  Nordberg,  has  been 
promoted  to  consulting  engineer.  His 
place  as  a  chief  engineer  will  be  taken 
by  Emil  Grieshaber.  Mr.  Grieshaber  has 
been  associated  with  the  company  for 
more  than  twenty  years  and  has  been 
Mr.  Wintzer’s  chief  assistant.  B.  V.  E. 
Nordberg  will  continue  to  act  as  execu¬ 
tive  engineer. 

Melvin  S.  Patterson,  of  Brussels,  Bel¬ 
gium,  and  R.  B.  Vaughan,  of  Pittsburgh, 
Pa.,  together  with  Glenville  A.  Colli^, 
mining  engineer  of  San  Francisco,  re¬ 
cently  inspected  the  Silver  Bell-Martinez 
mines  near  Florence,  Ariz.,  and  the  Im¬ 
perial,  at  Grass  Valley,  Calif.,  both  be¬ 
longing  to  the  Sunbeam  Gold  Mining 
Company.  As  a  result  of  their  visit, 
European  capital  is  to  be  made  available 
for  extensive  work  involving  the  con¬ 
struction  of  a  mill  at  the  Silver  Bell  and 
deep  shaft  developments  at  the  Imperial. 

Dr.  H.  Foster  Bain  was  the  guest  of 
honor  at  a  dinner  given  by  the  mining 
engineers  and  geologists  in  Washington 
on  Nov.  2.  This  was  in  the  nature  of  a 
farewell  for  Dr.  Bain  prior  to  his  de¬ 
parture  for  Japan.  The  toastmaster  was 
W.  C.  Mendenhall,  director  of  the  United 
States  Geological  Survey.  Speakers 
were:  W.  F.  Boericke,  of  the  American 
Institute  of  Mining  and  Metallurgical 
Engineers;  Dr.  John  Wellington  Finch, 
director  of  the  Bureau  of  Mines;  A.  C. 
Spencer,  of  the  United  States  Geological 
Survey,  and  Paul  Wooton,  Washington 
correspondent  of  Engineering  and  Min¬ 
ing  Journal. 

O.  J.  Egleston,  formerly  general  man¬ 
ager  of  the  Fairbanks  Exploration  Com¬ 
pany,  Fairbanks,  Alaska,  has  succeeded 
E.  A.  Hamilton  as  general  manager  of 
the  intermountain  division  of  the  United 
States  Smelting,  Refining  &  Mining 
Company,  and  Mr.  Hamilton  becomes 
general  manager  of  mines.  F.  S.  Mulock, 
of  Boston,  has  been  appointed  assistant 
general  manager  of  western  operations 
under  Mr.  Egleston.  As  general  man¬ 
ager  of  mines,  Mr.  Hamilton  will  have 
charge  of  the  company’s  mines  in  the 
West  and  take  a  more  active  part  in  the 
company’s  exploration  work  in  the 
United  States. 


Henry  Bertram  Bateman,  an  interna¬ 
tionally  known  engineer,  died  on  Oct.  7. 

W.  H.  Jones,  a  consulting  engineer  on 
the  Rand  for  many  years,  died  recently 
in  Johannesburg. 

Sir  Frank  Meyer,  deputy  chairman  of 
De  Beers  Consolidated  Mines,  Ltd.,  died 
recently  at  the  age  of  49. 

Mathew  A.  Maher,  well-known  Cali¬ 
fornia  mining  man,  died  on  Oct.  15  in 
San  Francisco,  Calif.,  at  the  age  of  62. 

Henry  P.  DePencier,  first  vice-presi¬ 
dent  and  general  manager  of  Dome 
Mines,  died  in  New  York  City  on  Nov. 
29,  in  his  61st  year. 

Ernest  Robson  Bawden,  a  mining  en¬ 
gineer  widely  known  in  Africa  and  In¬ 
dia,  died  recently  in  the  Gold  Coast 
Colony  at  the  age  of  52. 

Arthur  French,  for  many  years  asso¬ 
ciated  with  General  Mining  &  Finance 
Corporation,  in  South  Africa,  died  re¬ 
cently  at  the  age  of  66. 

Arthur  Leslie  James,  a  mining  engi¬ 
neer  identified  with  the  Rand  for  more 
than  a  quarter  of  a  century,  died  recently 
at  Johannesburg,  at  the  age  of  46. 

Berrsrman  Graumann,  a  pioneer  in  the 
Barberton  gold  fields,  and  former  man¬ 
ager  of  the  Rosetta  Gold  Mining  Com¬ 
pany,  died  recently  in  Johannesburg. 

H.  Lipson  Hancock,  general  manager 
of  the  Wallaroo  &  Moonta  Mining  & 
Smelting  Company,  South  Australia, 
from  1903-1922,'  died  in  Sydney  on  Sept. 
10,  aged  68  years. 

W.  M.  Gallagher,  who  went  to  South 
Africa  from  the  United  States  in  1895, 
and  who  specialized  in  the  drilling  of 
boreholes,  died  recently  at  Durban  at 
the  age  of  74. 

Dr.  Samuel  Evans,  chairman  of  Crown 
Mines  and  long  identified  with  the  min¬ 
ing  and  economic  development  of  South 
Africa,  died  recently  in  Johannesburg 
at  the  age  of  77. 

Richard  Slee,  manager  of  the  Broken 
Hill  Proprietary  mine,  at  Broken  Hill, 
N.  S.  W.,  was  suffocated  with  foul  gas 
in  October  while  inspecting  a  drainage 
tunnel  at  Broken  Hill. 

Duncan  F.  McAulay  died  in  Kalgoor- 
lie  at  the  end  of  September.  He  was 
formerly  manager  of  the  Associated 
mine,  at  Kalgoorlie,  and  had  been  en¬ 
gaged  in  consulting  work. 

John  Swanson,  one  of  the  first  miners 
to  join  the  gold  rush  to  Alaska  in  1898, 
and  one-time  intimate  friend  of  Rex 
Beach  and  Jack  London,  died  recently 
in  Los  Angeles.  He  was  65  years  of  age. 

Frank  George  Dunning,  who  after  30 
years’  experience  in  mining  on  the  Rand 
retired  last  year  from  the  position  of 
manager  of  Simmer  &  Jack,  died  re¬ 
cently  in  London,  England.  He  was  50 
years  old. 


Frank  L.  Culver,  active  in  the  Cobalt 
district  since  1905,  and  president  of 
Beaver  Consolidated  Mines  (now  North¬ 
ern  Canada  Mining  Corporation,  an 
exploration  and  finance  company  with 
substantial  interests  in  Kirkland  Lake 
Gold  Mining),  died  in  Toronto  on 
Nov.  18. 

William  C.  Read,  metallurgist  of 
Union  Carbide  and  Carbon  Research 
Laboratories,  died  in  New  York  ou 
Nov.  6  at  the  age  of  47  years.  Mr. 
Read  was  graduated  at  Massachusetts 
Institute  of  Technology,  in  the  class  of 
1909.  He  had  been  associated  with  the 
Union  Carbide  organization  for  over  25 
years,  particularly  in  metallurgical  re¬ 
search. 

George  Cameron  Stone,  metallurgist, 
who  had  been  with  the  New  Jersey  Zinc 
Company  for  many  years  prior  to  his 
retirement  in  1930,  died  on  Nov.  18  in 
New  York  City,  at  the  age  of  76.  Mr. 
Stone  was  awarded  last  February  the 
James  Douglas  Medal  of  the  A.I.M.E., 
the  highest  award  in  the  field  of  non- 
ferrous  metallurgy.  He  was  a  member 
of  the  Century  Association  of  the  Insti¬ 
tute  and  of  the  Chemists’  Club. 

M.  J.  Dailey,  general  manager  of  the 
Silver  King  Coalition  Mines  Company, 
at  Park  City,  Utah,  died  on  Nov.  12,  at 
the  age  of  68.  During  the  last  43  years 
he  had  been  almost  continuously  en¬ 
gaged  in  mining  at  the  noted  silver  camp. 
Starting  as  stope-miner  he  became  time 
keeper,  mine  foreman,  and  in  1899  mine 
superintendent.  In  1910,  he  went  to 
Mexico  to  conduct  investigations  in  the 
oil  fields  for  Senator  Kearns.  When 
Senator  Kearns  died,  he  was  recalled  to 
Park  City  to  take  charge  of  the  Silver 
King  Coalition  mine,  and  he  succeeded 
in  making  a  new  mine  out  of  what  ap¬ 
peared  to  be  a  worked-out  property. 
From  a  property  consisting  of  but  50 
claims,  he  saw  the  property  expand  to 
one  embracing  4,100  claims.  Mr.  Dailey 
was  not  only  respected  by  mining  men 
for  his  ability  as  a  mine  operator,  but 
esteemed  by  his  employees  for  his  spirit 
of  fairness  and  consideration. 

Emile  Francqui,  Belgian  banker, 
economist.  Minister  of  Finance,  Minister 
of  State,  and  long  prominently  identified 
in  the  development  of  the  Belgian 
Congo,  having  been  managing  director 
of  Union  Miniere  du  Haut-Katanga, 
died  in  Brussels  on  Nov.  16,  at  the 
age  of  72.  Mr.  Francqui  was  well 
known  in  the  United  States,  having 
served  as  one  of  the  experts  responsible 
for  both  the  Dawes  and  Young  plans, 
and  he  had  played  a  successful  part  in 
the  finances  of  Belgium  throughout  the 
post-War  period.  He  accumulated  a 
fortune  estimated  at  $50,000,000,  and  his 
philanthropies  and  benefactions  were  ex¬ 
tensive,  though  for  the  most  part  not 
matters  of  public  record.  He  avoided 
publicity  but  has  been  recognized  as 
one  of  the  most  influential  European 
financiers  of  recent  years.  He  is  be¬ 
lieved  to  have  represented  the  Belgian 
copper  interests  in  the  recent  confer¬ 
ences  in  connection  with  world  copper 
production  and  control. 
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and  main-line  fused  switch.  The  engine 
muffler  is  of  the  Maxim  silencer  type, 
and  can  be  detached  for  remote  mount¬ 
ing.  The  set  can  be  wheeled  on  a  stand¬ 
ard  truck  for  indoor  or  outdoor  service 
and  is  provided  with  a  weather-tight  in¬ 
closure.  These  units  are  suitable  to 
supply  electrical  energy  to  outlying 
communities  of  medium  population 
where  the  installation  of  standby  units 
is  not  justified. 


Automatic  Valve 

The  control  or  automatic  shut-off 
valve  illustrated  herewith  is  announced 
by  the  Lambert  &  Mann  Company,  of 
260  N.  Woods  St.,  Chicago,  Ill.  It  is 
said  to  embody  a  number  of  new 
features  and  refinements  which  include: 
few  parts;  extremely  compact;  large  ca¬ 
pacity;  simple  design  and  construction; 
interchangeable  element  for  air  control, 
steam-pressure  control,  water-pressure 
control,  or  electrical  control.  Any  one 
of  these  controls  is  connected  by  merely 
screwing  it  into  the  standard  valve-body 


V-8  Industrial  Engine 


The  Scripps  Motor  Company,  of  Detroit, 
announces  the  addition  of  an  industrial 
model  of  the  Ford  V8  to  its  line  of 
manufactured  marine  engines.  According 
to  the  company,  the  unit  is  of  a  size  that 
is  generally  popular  for  driving  centrifugal 
pumps,  generators  up  to  25  kw.,  belt  work, 
and  similar  applications.  It  can  be  used 
for  continuous  duty  or  as  a  substitute  unit. 
This  new  industrial  engine  is  set  up  in  two 
forms.  The  first  is  a  portable  unit  mounted 
on  a  frame  and  regularly  equipped  with 
radiator,  fan,  battery,  and  fuel  tank.  It  is 
self-contained  and  capable  of  independent 
operation.  The  second  form  follows  closely 
the  marine  type  of  construction.  It  is 
designed  for  operating  inside  of  buildings 
or  in  any  location  where  it  can  be  directly 
connected  with  running  water  for  cooling 
purposes.  In  this  unit  two  gear-type  pumps 


control  the  amount  of  cooling  water  flow¬ 
ing  through  the  motor  regardless  of  water 
pressure.  The  company  states  that  both 
types  of  units  are  available  with  centrifugal 
governors  for  close  speed  regulation.  The 
basic  design  of  both  has  been  so  worked 
out  that  it  will  readily  accommodate  gen¬ 
erators,  centrifugal  pumps,  belt  pulleys  or 
any  other  type  of  power  take-off.  All 
models  are  supplied  with  one-way  clutch 
as  standard  equipment.  This  clutch  has 
been  provided  so  that  engine  can  be  dis¬ 
connected  from  its  load  to  facilitate  start¬ 
ing  in  extremely  cold  weather  or  when 
the  driven  machinery  is  of  a  heavy  nature 
or  of  such  design  as  to  require  a  clutch 
for  proper  operation.  It  is  further  stated 
that  because  of  their  low  cost  and  high 
quality  these  power  units  are  most  desir¬ 
able  where  from  IS  to  85  hp.  is  required. 


mechanism.  These  valves  are  said  to  be 
adapted  to  automatic  operation,  remote 
control,  or  to  automatic  operation  plus 
an  interlock  with  a  manual-reset  device. 
The  air-control  mechanism  is  of  the  pis¬ 
ton  type,  and  a  pressure  of  3  to  50  lb. 
may  be  used.  The  air-operated  valve  is 
used  on  oil  burners  of  the  air-atomizing 
type.  It  is  said  to  prevent  dripping  of 
oil  into  the  combustion  chamber  when 
the  burner  is  off,  and  closes  the  valve 
automatically  in  the  absence  of  the 
atomizing  agent. 

In  the  steam  or  hydraulic  control,  the 
pressure  operates  through  a  bellows.  No 
stuffing  boxes  or  packed  joints  are  said 
to  be  used.  The  steam-oil  and  air-oil  in¬ 
terlocks  are  used  on  industrial  oil  burn¬ 
ers  where  the  atomizing  agent,  either 
steam  or  air,  and  the  oil,  are  supplied  by 
separate  units. 

Electrical  control  of  this  valve  is 
through  an  electro  magnet,  and  the 


Wear-Resisting  Cable 

A  new  type  of  welding  cable  de¬ 
signed  to  meet  conditions  of  extreme 
wear  and  abrasion  is  announced  by  The 
Lincoln  Electric  Company,  Cleveland, 
Ohio.  This  cable  consists  of  fine  tinned 
copper  wire  laid  in  ropes  and  stranded. 
Individual  ropes  are  alternated  in  suc¬ 
cession  as  regards  the  direction  of  the 
lay  to  prevent  distortion  in  applications 
of  severe  usage.  The  conductor  of  the 
cable  is  insulated  with  an  especially  de¬ 
veloped  rubber  compound,  to  provide 
firm  adhesion  between  the  cover  and 
rubber  insulation.  High-grade  cotton  is 
said  to  be  used  for  the  cover,  which  is 
woven  on  a  loom  and  securely  joined  to 
the  rubber  belt  by  a  special  process. 
The  cover  is  provided  with  an  oil-re¬ 


sistant  finish,  which  also  protects  the 
cable  from  grease,  acid,  gasoline,  mois¬ 
ture,  and  heat.  The  strength  of  the  new 
cable  is  said  to  be  comparable  to  that  of 
fire  hose.  The  cable  is  supplied  in  the 
following  sizes:  2,  1,  0,  00,  000,  and 
0000.  The  outside  diameter  of  these  va¬ 
rious  sizes  ranges  from  0.617  to  0.965  in. 


Portable  Power  Unit 

Gasoline-driven  power  units  with  a 
mounted  exciter  and  having  a  rated  ca¬ 
pacity  of  35  kw.  for  240  volts,  8  phase, 
60  cycle  current  are  announced  by  the 
Harnischfeger  Corporation,  of  Milwau¬ 
kee.  The  switchboard  includes  voltmeter, 
ammeter,  frequency  meter,  field  rheo¬ 
stats,  field  discharge  switch,  meter  switch. 
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micrometer  disks  with  accurately  ruled 
squares  thereon.  These  disks  are  num¬ 
bered  1  to  8  inclusive.  The  squares  rep¬ 
resent  1,  2,  4,  8,  16,  32,  64,  and  128 
grains  per  square  inch  on  the  magnified 
image  of  the  specimen.  These  divisions 
correspond  with  the  numbered  standards 
of  the  American  Society  for  Testing 
Materials.  The  numbered  disks  are 
brought  into  the  field  by  revolving  the 
circular  plate,  and  each  disk  is  held  cen¬ 
trally  in  the  field  by  a  pin  engaging  de¬ 
pressions  on  the  edge  of  the  rotating 
plate.  This  eyepiece  can  be  employed 
equally  well  visually  and  in  photo¬ 
micrography.  The  metallurgist  can  take 
a  direct  reading,  instead  of  having  to 
make  a  mental  comparison  between  the 
magnified  image  and  a  series  of  stand¬ 
ard  photomicrographs  or  charts. 


spring  which  closes  the  valve  is  en-  sizes  up  to  i  in.  The  welding  current 

tirely  separated  from  the  fluid.  The  range  of  this  new  machine  is  from  60  to 

electrically  operated  valve  is  used  for  250  amp.  Its  generator  is  the  single-oper- 

remote  control  of  any  liquid  such  as  ator  variable-voltage  type  with  completely 

water,  viscous  oils,  or  brine.  The  gravity  laminated  magnetic  circuit  and  equipped 

closing  action  of  the  valve  is  made  more  with  interpoles.  It  is  said  that  it  requires 

positive  by  a  stout  spring.  It  is  said 

that  action  is  responsive  and  rapid  and  ■ 

no  lubrication  is  needed  at  any  point. 

The  valves  are  made  in  standard  sizes  it 

beginning  at  f  in.  ||||||||||||iv  i, 


Assay  Balance 

A  new  model  of  assay  balance  is  an- 
nounced  by  the  Roller-Smith  Company, 
of  233  Broadway,  New  York  City.  It 
reported  to  be  a  fast,  direct-reading 
balance  with  a  total  range  of  0-20  mg., 
with  an  accuracy  of  0.005  mg.  The 

general  construction  is  somewhat  simi-  no  external  reactance  or  stabilizer.  The 

patented  Lincoln  dual  control  of  welding 
current  is  provided  by  adjustment  of  both 
series  and  shunt  fields.  Separate  excita¬ 
tion  of  the  generator  shunt  fields  is  sup¬ 
plied  by  an  exciter  connected  on  the  gen¬ 
erator  end  of  the  unit.  A  generator  field 
rheostat  and  a  current-regulating  switch 
are  mounted  in  vertical  position  on  a 
“dead-front”  steel  control  panel.  Electrode 
and  ground  cable  connections  of  the  wing 
nut  type  are  also  in  an  easily  accessible 
position. 

The  welder  is  powered  by  a  Waukesha 
4-cylinder  engine  which  delivers  23  hp.  at 
1,400  r.p.m.,  the  speed  at  which  the  welder 
is  operated.  A  gear-driven  governor  main¬ 
tains  proper  engine  speed  at  all  load  con¬ 
ditions.  The  engine  is  equipped  with 
standard  high-tension  magneto  and  vertical 
type  carburetor  with  air  cleaner.  A  gaso¬ 
line  tank  of  ample  capacity  for  a  full  day’s 
operation  is  mounted  over  the  generator. 
Engine  is  direct-connected  to  the  generator 
shaft.  Due  to  this  close-coupling  feature,  the 
unit  is  compact  and  weighs  only  1,078  lb. 


Magnetic  Pulley 

The  air-cooled  magnetic  pulley  announced 
by  Dings  Magnetic  Separator  Company, 
Milwaukee,  Wis.,  incorporates  a  new  design 
which  makes  it  possible  to  wind  with  pulleys 
with  greater  strength  and  still  prevent 
overheating.  The  pulley  has  transverse  and 
longitudinal  radiating  ducts.  Each  coil  is 
wound  upon  its  own  bobbin,  which  forms 
the  core  and  the  two  poles.  Separate  bob¬ 
bins  are  mounted  upon  the  pulley  shaft, 
each  bobbin  being  securely  keyseated  to  the 
shaft.  The  outer  and  inner  faces  of  the 
bobbin  are  corrugated.  This  structure  pre¬ 
sents  a  maximum  radiating  surface.  Air 
passing  through  the  radial  and  longitudinal 
openings  is  said  to  insure  a  maximum  dissi¬ 
pation  of  heat.  The  coil  covers  are  of  heavy 


lar  to  another  company  model,  except 
that  this  assay  balance  has  knife  edges 
instead  of  pivots,  and  special  composition 
springs  with  zero  temperature  error,  and 
the  beam  is  of  special  design  and  con¬ 
struction  to  insure  high  accuracy.  The 
assay  balance  has  a  small  weighing  pan 
suspended  from  knife  edges  on  the  right 
end  of  the  beam.  It  is  equipped  with  a 
rapid  loading  device,  as  shown  in  the 
illustration.  To  load,  the  two  clips 
shown  at  the  right  are  pressed  together 
and  pulled  to  the  right.  This  lifts  the 
pan  ofif  its  suspension  and  carries  it  into 
position  for  loading.  After  loading,  the 
operation  is  reversed.  The  weight  of 
the  button  depresses  the  beam.  Rotat¬ 
ing  the  vernier  by  means  of  the  index 
lever  restores  the  b^m  to  zero.  Weight  is 
then  read  directly  from  the  dial  and 
vernier.  The  beam  is  clamped  so  that  it 
comes  to  rest  almost  instantly  without 
swings.  A  10-mg.  counterweight  is  sup¬ 
plied  to  be  hung  on  the  left  end  of  the 
beam  for  weights  from  10  mg.  to  20  mg. 
A  magnifying  glass  is  mounted  so  as 
to  aid  in  determining  when  the  balance 
pointer  is  on  zero.  The  equipment  in¬ 
cludes  the  balance  of  0-10  mg.  capacity, 
counterweight  for  10-20  mg.  weighings, 
magnifier,  a  loader,  and  carrying  case. 


Measuring  Eyepiece 

A  convenient  tool  for  the  metallurgist 
is  a  grain-size  measuring  eyepiece  an¬ 
nounced  by  the  Bausch  &  Lomb  Optical 
Company,  Rochester,  N.  Y.  Results  are 
said  to  be  obtained  more  quickly  and  ac- 


bronze.  The  company  says  there  is  no  short 
circuiting  of  the  lines  of  force  between  the 
two  poles,  as  when  steel  spacer  rings  are 
used. 

The  magnetic  pulley  shaft  is  turned  and 
polished.  Each  pulley  is  supplied  with  set 
collars;  bronze  collector  rings  with  double 
contact  brushes  for  each  collector  ring; 
dustproof  collector  ring  housing  and  ap¬ 
proved  steel  switch  cabinet,  in  which  is 
mounted  a  pilot  lamp  with  bullseye  indicator 
to  show  when  current  is  flowing;  fuse; 
switch;  and  special  kick-absorbing  resist¬ 
ance  to  absorb  the  counter  emf.  It  is  re¬ 
ported  that  magnetic  pulleys  of  this  struc¬ 
ture  have  a  magnetic  attraction  and  range 
approximately  25  per  cent  in  excess  of  what 
was  previously  obtained. 


Engine  Driven  Welder 

A  new  200-amp.  special  engine-driven 

welder  is  announced  by  The  Lincoln  Elec-  curately  than  by  the  old  method  of 

trie  Company,  Cleveland,  Ohio,  which  taking  photomicrographs  and  comparing 

claims  it  to  be  the  lowest-price  welder  of  them  with  a  series  of  standard  photo- 

this  type  ever  placed  on  the  market.  This  microg;raphs  of  known  grain  count.  This 

new  model,  known  as  the  “200-amp.  grain-size  measuring  eyepiece  is  direct 

Shield  Arc  Special,”  supplies  a  uniform  reading.  The  eyepiece  is  a  7.5X  Huy- 

current  for  welding  with  bare  or  heavily  genian  type  into  which  is  built  a  revolv- 

coated  shielded  arc  type  electrodes  in  all  ing  circular  plate  containing  eight  glass 


A  Blueprint  Pencil 

The  correcting  or  explaining  of  certain 
features  of  blueprints  by  black,  white, 
green,  or  red  pencil,  or  by  ink,  has  caused 
many  an  engineer  to  strain  his  eyes  to 
see  what  has  been  written.  Time  is  wasted 
and  errors  may  result.  The  recent  intro- 
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These  three  magnetic  machines  of  the  Separations  Engineering  Corporation, 
110  East  42d  St.,  New  York,  remove  the  iron  oxides  from  feidspar  mined  in 
Erwin,  Tenn.  Each  machine  is  of  varying  magnetic  force,  which  is  said  to 
afford  product  uniformity 


duction  of  an  aluminum  pencil  renders 
fully  legible  any  notations  on  a  blueprint. 
The  lettering,  characteristically  gray-white, 
does  not  smudge  much  on  a  blueprint,  and 
is  easily  erased  by  the  common  rubber. 
This  pencil  also  writes  on  white  paper. 
Its  feel  is  soft  and  smooth,  similar  to  the 
No.  2  graphite  pencil.  Wear  is  slight. 

The  original  aluminum  pencil  was  the 
product  of  Swann,  Bavaria,  and  it  cost  15c. 
in  the  United  States.  The  Eagle  Pencil 
Company,  New  York,  now  makes  two 
grades,  selling  at  10  and  20c.  each.  Ap¬ 
parently,  the  pencil  consists  of  zinc  dust 
with  a  binder.  It  is  inclosed  in  cedar,  as 
usual.  “Sharpenings”  from  the  pencil,  as 
seen  under  a  low-power  lens,  appear  to 
be  exceedingly  fine  and  something  like 
amalgam. 

• 

Electric  Thickness  Gage 

A  new  electric  gage,  developed  for 
measuring  the  thickness  of  porcelain 
enamel,  paint,  or  other  non-magnetic  ma¬ 
terials  such  as  celluloid,  glass,  and  mica, 
which  have  been  applied  to  or  laid  on 
flat  sheets  or  plates  of  steel  or  iron,  has 
been  introduced  by  the  General  Electric 
Company,  Schenectady,  New  York.  The 
grage  is  said  to  permit  quick  and  con¬ 
venient  measurement  of  the  thickness  of 
the  material  not  only  at  the  edges  but  in 
the  middle  or  any  other  place  where  a  flat 
surface  slightly  more  than  an  inch  in 
diameter  can  be  found.  Weighing  only 
lb.  complete,  it  can  be  used  portably 
wherever  a  110-volt,  60-cycle  power  sup¬ 
ply  is  available. 

The  new  instrument  consists  of  a  small 
indicating  unit  inclosed  in  a  neat  cast- 
aluminum  cabinet  and  a  i-lb.  gage  head 
connected  to  the  unit  by  cable.  When  the 
face  of  the  gage  head  is  held  in  contact 
with  the  surface  of  the  material  to  be 
measured,  the  thickness  can  be  read  di¬ 
rectly  on  an  indicating  instrument  mounted 
on  the  front  of  the  cabinet.  Because  of  its 
light  weight,  the  gage  head  can  be  moved 
readily  to  any  point  on  the  surface  and 


the  corresponding  measurement  conven¬ 
iently  taken. 

In  use,  the  indicating  instrument  is  first 
adjusted  to  read  correctly  with  a  known 
thickness  of  insulating  material  or  a  known 
air  gap  between  the  gage  head  and  a  sheet 
of  steel  or  the  same  kind  and  of  approxi¬ 
mately  the  same  thickness  as  that  used 
with  the  material  being  measured.  It  can 
then  be  used  to  indicate  the  thickness  of 
enamel  within  the  range  for  which  it  has 
been  set. 

Thickness  ranges  of  1  to  5,  2  to  10,  5  to 
25,  10  to  50,  and  20  to  100  mils  can  be 
obtained.  A  separate  scale  on  the  indi¬ 
cating  instrument  is  required  for  each 
thickness  range.  Either  single-  or  double¬ 
range  indicating  units  are  available,  the 
latter  combining  any  two  of  the  standard 
ranges.  For  measuring  the  thickness  of 
non-magnetic  metal  platings  on  steel,  and 
of  other  materials  of  less  than  1  mil  in 
thickness,  a  unit  of  modified  design  can 
be  obtained. 

•  •  • 

INDUSTRIAL  NOTES 

•  The  Dominion  Engineering  Works, 
Ltd.,  of  Montreal,  Canada,  have  been 
assigned  manufacturing  and  distribution 
rights  on  “Cone”  area-contact  worm 
gearing  produced  by  the  Michigan  Tool 
Company,  of  Detroit. 

•  Roller-Smith  Company,  233  Broad¬ 
way,  New  York,  announces  the  ap¬ 
pointment  of  Harris-Green  Company, 
Farmers  Bank  Building,  Pittsburgh,  Pa., 
as  its  district  sales  agent  for  western 
Pennsylvania,  eastern  Ohio,  and  West 
Virginia. 

•  Jessop"  Steel  Company,  Washington, 
Pa.,  has  announced  that,  under  a  license 
agreement  with  the  Cleveland  Twist 
Drill  Company,  Cleveland,  holder  of 
patent  covering  Mo-Max  type  of  molyb¬ 
denum  high-speed  steel,  it  is  producing 
the  same  type  of  steel  under  the  trade 
name  of  Mogul. 

•  Yuba  Manufacturing  Company,  351 
California  St.,  San  Francisco,  Calif.,  has 


acquired  the  patent  for  use  and  relicense 
on  the  O.  B.  Perry  digging  ladder  bucket 
idler.  This  idler  is  said  to  have  proved 
practical  for  placer  dredging  to  depths 
of  60  ft.  or  greater.  The  Yuba  company 
announces  it  is  prepared  to  offer  this 
development  to  dredge  operators  and 
other  dredge  manufacturers. 

•  The  Deister  Machine  Company,  Fort 
Wayne,  Ind.,  announces  that  all  equip¬ 
ment  embodying  the  latest  Deister  im¬ 
provements  made  since  January,  1912, 
and  covered  by  Diester  patents  and  pat¬ 
ents  pending  since  that  date  is  manu¬ 
factured  and  sold  exclusively  by  the 
Deister  Machine  Company. 

•  The  appointment  of  George  L.  Starr, 
330  Bay  St.,  Toronto  2,  Ont.,  Canada, 
and  Gordon  L.  Elmslie,  660  St.  Cath¬ 
erine  West,  Montreal,  Quebec,  Canada, 
as  Canadian  representatives  for  the  sale 
of  nickel-,  chrome-,  brass-,  and  copper- 
coated  sheets  has  been  made  by  the 
American  Nickeloid  Company,  Peru,  Ill. 

•  The  Babcock  &  Wilcox  Company  an¬ 
nounces  the  opening  of  a  sales  office  at 
1809  Railway  Exchange  Building,  St. 
Louis,  Mo. 

•  The  board  of  directors  of  the  Worth¬ 
ington  Pump  &  Machinery  Corporation 
has  authorized  the  construction  of  an 
additional  machine-shop  building  at  its 
Buffalo  (N.  Y.)  works. 

•  The  executive  offices  of  Link-Belt 
Company,  formerly  at  910  South  Mich¬ 
igan  Ave.,  Chicago,  have  been  moved  to 
the  Bell  Building,  307  North  Michigan 
Ave. 

•  Nordberg  Manufacturing  Company 
has  recently  opened  a  Toronto  office  in 
the  Concourse  Building,  100  Adelaide 
St.,  West.  Max  T.  Knutzen  will  be  in 
charge.  The  company  announces  that 
this  new  arrangement  will  not  affect 
past  conections  with  the  General  Engi¬ 
neering  Company  (Canada),  Ltd.,  which 
will  continue  to  sell  Symons  cone 
crushers  in  Ontario  and  Quebec.  In 
British  Columbia  and  Alberta  the  Van¬ 
couver  Machinery  Depvot,  Ltd.,  will  con¬ 
tinue  to  represent  the  company  on 
Symons  cone  crushers. 

•  Announcement  is  made  by  Link-Belt 
Company,  Philadelphia,  that  T.  Frank 
Webster,  of  the  Link-Belt  Philadelphia 
office,  has  been  appointed  resident  man¬ 
ager  of  the  company’s  Boston  office, 
succeeding  Horace  Goldstein,  who  has 
been  assigned  to  engineering  sales  work 
at  the  Philadelphia  office.  Mr.  Goldstein 
is  well  acquainted  in  Philadelphia  terri¬ 
tory  and  was  formerly  attached  to  ‘the 
company’s  New  York  office.  Mr. 
Webster  formerly  was  resident  manager 
of  Pittsburgh. 

•  The  Straub  Manufacturing  Company, 
Inc.,  of  Oakland,  Calif.,  announces  that 
George  W.  Kelly  &  Lewis,  Pty.,  Ltd., 
360  Collins  St.,  Australia,  will  be  the 
manufacturers  and  distributors  of  Straub 
equipment  in  Australia,  New  Zealand, 
and  Tasmania. 

•  Fisher  Scientific  Company,  Pitts¬ 
burgh,  Pa.,  has  been  appointed  exclusive 
sales  representative  for  Zeiss  Metallo- 
graphical  Equipment  and  Accessories  in 
the  Pittburgh  and  Cleveland  districts. 
Complete  equipment  is  on  display  at  the 
Pittsburgh  headquarters  of  the  Fisher 
company. 


December,  1935  —  Engineering  and  Mining  Journal 


637 


SUMMARY  OF 

MONTHLY  COMMENT.  .  .  DAILY  AND  AVERAGE  MONTHLY 


OVEMBER  proved  to  be  another 
satisfactory  month  in  non-ferrous 
metals.  The  combined  tonnage  of  cop¬ 
per,  lead,  and  zinc  sold  during  the  month 
was  not  as  large  as  in  the  preceding 
month,  but  reports  from  fabricators  in¬ 
dicate  that  actual  consumption  of  the 
important  metals  held  at  about  the  same 
rate  as  in  October.  Most  business  in¬ 
dexes  established  new  highs  for  the 
year.  Compared  with  a  month  ago, 
quotations  for  spot  tin  and  quicksilver 
advanced  slightly ;  domestic  copper, 
lead,  zinc,  and  silver  were  unchanged, 
with  antimony  lower.  Foreign  markets 
were  unsettled,  under  the  disturbing  in¬ 
fluence  of  war  sanctions  and  general 
political  unrest. 

Our  index  number  of  non-ferrous 
metal  prices  for  November  was  78.08, 
against  77.82  a  month  previous  and 
71.07  a  year  ago.  The  November  figure 
is  the  highest  since  June,  1930.  At  the 


half-year  mark  in  1930,  quotations  for 
copper,  lead,  and  aluminum  were  higher 
than  at  present,  whereas  zinc,  tin,  and 
silver  sold  at  lower  levels.  Nickel  was 
quotably  unchanged. 

Domestic  sales  of  copper  during  No¬ 
vember  totaled  32,000  tons,  which  com¬ 
pares  with  66,500  tons  in  October  and 
84,000  tons  in  September.  Early  in  the 
month  the  buying  was  inactive,  but  in¬ 
quiry  improved  later,  particularly  in  the 
last  week  of  the  period,  on  rumors  of 
an  impending  advance  in  the  quotation. 
Domestic  stocks  of  refined  copper  at  the 
end  of  October  stood  at  226,700  tons, 
against  354,000  tons  on  Jan.  1,  1935. 
Domestic  shipments  to  consumers 
amounted  to  59,100  tons  in  October, 
against  43,500  tons  in  September. 
United  States  mine  output  increased 
from  31,500  tons  in  September  to  39,- 
200  tons  in  October.  Recovery  of  cop¬ 
per  from  scrap  by  smelters  amounted 


to  15,500  tons  in  October.  The  price 
continued  at  9.25c.,  Valley. 

Lead  buying  was  in  sufficient  volume 
to  impart  a  firm  tone  to  the  market. 
The  October  statistics  showed  ship¬ 
ments  of  42,271  tons  of  refined  lead  to 
consumers,  the  largest  total  for  any 
month  so  far  this  year.  Production  also 
increased,  which  fact  prevented  the  mar¬ 
ket  from  rising.  Quotations  continued 
at  4.50c.,  New  York,  and  4.35c.,  St. 
Louis. 

Zinc  was  all  set  for  an  advance  in  the 
price  around  the  middle  of  the  month. 
Heavy  buying  occurred  on  rumors  of  a 
higher  market,  but  uneven  distribution 
of  business  booked  caused  one  impor¬ 
tant  seller  to  offer  the  metal  rather 
freely  on  the  old  4.85c.  basis.  The  net 
result  was  an  unchanged  quotation  for 
the  entire  month. 

The  scarcity  of  prompt  tin  has  not 
yet  been  relieved. 
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United  States  Market 


-Electrolytl 

Ic  Copper- 

—  Straits  Tin  - — 

- Lead- 

Zinc 

Domestic 

Export 

New  York  New  York  St.  Louis 

St.  Louis 

(a) 

(6) 

9.025 

8.450 

51.750 

4.50 

4.35 

4.85 

9.025 

8.475 

51.750 

4.50 

4.35 

4.85 

9.025 

8.500 

51.750 

4.50 

4.35 

4.85 

Holiday 

ft  ^nn 

o.  ^uu 

rxoiiu&y 

9.025 

8.500 

52.500 

4.50 

4.35 

4.85 

9.025 

8.450 

52.250 

4.50 

4.35 

4.85 

9.025 

8.450 

52.750 

4.50 

4.35 

4.85 

9.025 

8.425 

52.750 

4.50 

4.35 

4.85 

Holiday 

ihn 

0,  wu 

XxUliUay 

9.025 

8.350 

53.625 

4.50 

4.35 

4.85 

9.025 

8.300 

53.000 

4.50 

4.35 

4.85 

9.025 

8.325 

52.750 

4.50 

4.35 

4.85 

9.025 

8.?75 

52.250 

4.50 

4.35 

4.85 

9.025 

8.450 

52.125 

4.50 

4.35 

4.85 

9.025 

8.425 

52.000 

4.50 

4.35 

4.85 

9.025 

8.400 

51.500 

4.50 

4.35 

4.85 

9.025 

8.375 

51.000 

4.50 

4.35 

4.85 

9.025 

8.350 

51.000 

4.50 

4.35 

4.85 

9.025 

8.400 

51.000 

4.50 

4.35 

4.85 

9.025 

8.400 

51.000 

4.50 

4.35 

4.85 

9.025 

8.425 

51.000 

4.50 

4.35 

4.85 

9.025 

8.450 

51 . 250 

4.50 

4.35 

4.85 

9.025 

8.400 

51.250 

4.50 

4.35 

4.85 

Holiday 

ii 

0.  wu 

xioiiQ&y 

9.025 

8.400 

51.250 

4.50 

4.35 

4.85 

9.025 

8.400 

51.375 

4.50 

4.35 

4.85 

9.025 

8.414 

51.864 

4.50 

4.35 

4.85 

Averages  for  Week 

9.025 

8.475 

51.875 

4.50 

4.35 

4.85 

9.025 

8.396 

52.875 

4.50 

4.35 

4.85 

9.025 

8.392 

51.938 

4.50 

4.35 

4.85 

9.025 

8.404 

51.083 

4.50 

4.35 

4.85 

Calendar  Week  Averages 

9.025 

8.442 

51.271 

4.50 

4.35 

4.85 

9.025 

8.471 

52.400 

4.50 

4.35 

4.85 

9.025 

8.367 

52.750 

4.50 

4.35 

4.85 

9.025 

8.392 

51.250 

4.50 

4.35 

4.85 

9.025 

8.413 

51.225 

4.50 

4.35 

4.85 

Silver,  Gold,  and  Sterling  Exchange 
New  York  and  London 


--Sterling  Exchange^ . - Silver - .  . - Gold 

>  “on  Ho..  /..t  1 


1935 

Nov. 

“Checks” 

90  day 
Demand*’ 

(c) 

New  York 

London 

(d)  United 
London  States 

1 

4.91250 

4.90000 

65.375 

29.3125 

141s 

7  d 

$35.00 

2 

4.91500 

4.90125 

65.375 

29.^25 

141s 

51d 

35.00 

4 

4.92000 

4.90625 

65.375 

29.5000 

141b 

5  d 

35  00 

5 

— 

—Holiday— 

- - 

29.3125 

l4l8 

3id 

Holiday 

6 

4.91875 

4.90500 

65.375 

29.3125 

141s 

4id 

35.00 

7 

4.91500 

4.90250 

65.375 

.l9.3I25 

141s 

5id 

35.00 

8 

4.92250 

4.90875 

65.375 

29.3125 

141s 

5  d 

35.00 

9 

4.92375 

4.91125 

65.375 

29.3125 

14.8 

3id 

35.00 

1 1 

—Holiday — 

29.3125 

14l8 

4id 

Holiday 

12 

4.92000 

4.90625 

65.375 

29.3125 

1418 

4  d 

35.00 

13 

4.91875 

4.90625 

65.375 

29.3125 

141a 

6  a 

35.00 

14 

4.91500 

4.90375 

65.375 

29.3125 

141s 

4id 

35.00 

15 

4.91750 

4. 90625 

65.375 

29.3125 

141a 

5  d 

35.00 

16 

4.91750 

4.90625 

65.375 

29.3125 

141s 

5  d 

35.00 

18 

4.91375 

4.90250 

65.375 

29.3125 

1418 

5  d 

35.00 

19 

4.92000 

4.90875 

65.375 

29. 3125 

1418 

6id 

35.00 

20 

4.92250 

4.91125 

65.375 

29.3125 

1418 

4id 

35.00 

21 

4.92125 

4.91000 

65.375 

29.3125 

1418 

5  d 

35.00 

22 

4.93500 

4.92375 

65.375 

29.  2500 

141s 

3  d 

35.00 

23 

4.93250 

4.92125 

65.375 

29. 1875 

1408  11  d 

35.00 

25 

4.93250 

4.92125 

65.375 

29. 1875 

140s  Hid 

35,00 

26 

4.93375 

4.92250 

65.375 

29. 1875 

1408  11  d 

35.00 

27 

4.93375 

4.92250 

65.375 

29.1875 

1418 

35.00 

28 

— 

—Holiday— 

29.1875 

140s  11  d 

Holiday 

29 

4.93250 

4.92125 

65.375 

29.1875 

141s 

id 

35.00 

30 

4.93000 

4.91875 

65.375 

29.1875 

141s 

id 

35.00 

Av.  for 

month  4.92277 

65.375 

29.284 

. 

35.00 

Averages  for  Week 

6 

4.91550 

65.375 

13 

4.92000 

65.375 

20 

4.9I77I 

65.375 

27 

4.93146 

65.375 

Calendar  week  averages:  New  York  Silvei  Nov.  2nd,  65.375;  9Uj, 
65.375;  16th,  65.375;  23rd,  65.375;  30th,  65.375. 


The  above  quotations  lor  major  non-ferrous 
metals  are  our  appraisal  of  the  important  United 
States  markets,  based  on  sales  reported  by  pro¬ 
ducers  and  agencies.  They  are  reduced  to  the 
basis  of  cash.  New  York  or  St.  Louis,  as  noted. 
All  prices  are  in  cents  per  pound. 

(a)  Net  prices  at  refineries  on  Atlantic  sea¬ 
board.  To  arrive  at  the  delivered  New  England 
basis,  add  0.226c.  per  pound,  the  average  dif- 
ferenUal  for  freight  and  interest  charges. 

(b)  Export  prices  are  net  at  refineries  on  the 
Atlantic  seaboard  and  include  sales  of  domestic 
copper  in  the  foreign  market.  Most  sales  in  the 
foreign  market  are  made  on  the  basis  of  c.i.f. 
nsum  ports  of  destination — Hamburg,  Havre, 
and  Liverpool,  l^e  c.i.f.  basis  commands  a 


premium  of  0.300c.  per  pound  above  our  re¬ 
finery  quotation. 

Copper,  lead  and  zinc  quotations  are  based  on 
sales  for  both  prompt  and  future  deliveries;  tin 
quotations  are  for  prompt  delivery  only. 

Quotations  for  copper  are  for  the  ordinary 
forms  of  wirebars  and  ingot  bars;  cathodes  dis¬ 
count  of  0.126c. 

Quotations  lor  zinc  are  for  ordinary  Prime 
Western  brands.  Zinc  in  New  York  commands 
a  premium  over  the  St.  Louis  basis  equal  to 
the  freight  differential.  Contract  prices  for 
High-Orade  zinc  delivered  in  the  East  and  Middle 
West  in  nearly  all  instances  command  a 
remium  of  Ic.  per  pound  over  the  current  mar- 
et  for  Prime  Western  but  not  less  than  the 


E.  d  Af.  J.  average  for  Prime  Western  for  the 
previous  month. 

Quotations  for  lead  refiect  prices  obtained  for 
common  lead,  and  do  not  include  grades  on 
which  a  premium  is  asked. 

(c)  Silver  other  than  newly  mined  domestic. 
Under  Executive  order  issued  April  24,  1936. 
the  U.  S.  Government’s  price  on  newly  mined 
domestic  silver  was  established  at  77.6'7. 

(d)  n.  S.  Treasury’s  gold  price.  Actual  pay¬ 
ment  by  the  United  States  Treasury  for  gold 
in  imported  ore  or  concentrate  is  at  99.76 
per  cent  of  the  price  quoted  by  the  Treas¬ 
ury,  which  at  present  is  equal  to  $34.9126 
per  ounce. 
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THE  MARKETS 

PRICES  OF  METALS  .  .  .  MISCELLANEOUS  QUOTATIONS 

London  Market 

. - Copper - - - Tin - s 


- Standard 

, - s 

Electrolytic 

^ - Stano 

lard - s 

. - Lead- 

-  s  . 

- Zinc- 

Nov. 

Spot 

3M 

Bid 

Spot 

3M 

Spot 

3M 

Spot 

3M 

1 . 

35.1875 

35.5625 

39.7500 

223.2500 

214  0000 

17.6250 

17.6250 

16.0625 

16.3750 

4 . 

34.9375  • 

35.3125 

39.7500 

223.0000 

212.2500 

17.5000 

17.5000 

16.0625 

16.3750 

5 . 

35.1875 

35.5625 

39.7500 

224.0000 

212.5000 

17.6250 

17.6250 

16. 1250 

16.3750 

6 . i . 

35.4375 

35.8125 

40.0000 

225 . 0000 

213.0000 

18.0000 

18.0000 

16.3125 

16  6250 

7 . 

35.4375 

35.8125 

40 . 0000 

226.0000 

213.2500 

18.2500 

18.2500 

16  5000 

16.7500 

8 . 

35.4375 

35.8125 

39.7500 

230.5000 

214.2500 

18.2500 

18  2500 

16.5000 

16.8125 

n . 

35. 1875 

35.5625 

39.5625 

229.5000 

213.0000 

18.1875 

18.1875 

16.5000 

16.7500 

12 . 

34.9375 

35.3125 

39 . 2500 

233.0000 

214.0000 

18.1250 

18.0625 

16.2500 

16.5625 

13 . 

35.0000 

35.3750 

39.0000 

237 . 5000 

215.2500 

17.9375 

17.9375 

16.2500 

16.5000 

i4 . 

35.3125 

35.6250 

39  2500 

234  0000 

213.0000 

17.8750 

17.8750 

16.1250 

16.3750 

15 . 

35.6250 

36.0000 

39.5000 

232.0000 

214.0000 

18.2500 

18.2500 

16.3750 

16.5625- 

is . 

35.4375 

35.8125 

39.5000 

231.0000 

212.2500 

18.1875 

18.1875 

16.1875 

16.3125 

j9 . 

35.3750 

35.7500 

39.2500 

228.5000 

212.2500 

18.0000 

18.0000 

16.1250 

16.2500 

20 . 

35.3125 

35.6875 

39.2500 

224 . 0000 

212.2500 

17.8750 

17  8750 

16.1875 

16.3125 

2j . 

34  8750 

35.2500 

39.0000 

224  2500 

212  0000 

17.5000 

17.5000 

16.0625 

16.1250 

22  . 

35. 1875 

35.5625 

39.2500 

224.5000 

212.2500 

17.7500 

17.7500 

16.0625 

16.1250 

25 . 

35  2500 

35.6250 

39.2500 

221.0000 

211.0000 

17.8125 

17.8125 

16.1875 

16.2500 

26  . 

35.2500 

35.6250 

39.2500 

221  0000 

211.5000 

18.0625 

18  0625 

16.1250 

16.1875 

27 . 

35.1250 

35.5000 

39.0000 

221.5000 

212.0000 

18.0625 

18.0625 

16.1250 

16.1875 

28 . 

35.1250 

35.5000 

39.0000 

220.5000 

211.5000 

17.8750 

17.8750 

16.0000 

16.0625 

29 . 

35.1875 

35.5625 

39.0000 

221.5000 

211  2500 

17.9375 

17.9375 

15.9375 

15.9375 

Av.  for  month.. 

35.229 

39.396 

226.452 

17.938 

17.935 

16.193 

16.372 

Correction:  London  Standard  tin,  spot,  Oct.  10th,  £233.5000 


Current  Prices — Miscellaneous  Metals,  Ores,  and  Non-Metallic  Minerals 


Quotations  cover  wholesale  lots,  prompt  shipment,  f.o.b.  New  York, 
unless  otherwise  stated. 

(December  2,  1935) 

Miscellaneous  Metals 


Alumlnumt  ingot,  99  per  cent  plus,  lb . 

Antimony»  domestic  or  Chinese  (duty  paid) ,  lb. 

Bismuth,  ton  lots,  lb . 

Cadmium,  lb . 

Chromium,  97  per  cent  grade,  lb . 

Nickel,  electrolytic  cathodes,  lb . 

Magnesium,  99.8  per  cent,  carloads,  lb . 

Palladium,  troy  oz . 

Platinum,  (official  quotation)  troy  oz . 

Qui’‘ksilver,  flask  of  761b.,  100  flasks  or  more. 

^dium,  mg.  radium  ronte.nt . 

Selenium,  9^9. 5  per  cent,  lb . 

Silicon,  minimum  97  per  cent,  spot,  lb . 

Tellurium,  lb . 

Thallium,  1 00 lb.  or  more,  lb . 

Titanium,  96  to  98  per  cent,  lb . 

Zirconium,  commercially  pure,  lb . 


I9@2lc. 
M.OOc. 
$1.00 
85c. 
88c. 
35c. 
30c. 
$24.00 
$38.00 
$75 . 00 
$50.00 
$2.00 
16.50c. 
$2.00 
$6.50 
$6.00 
$7.00 


Metallic  Ores 


Beryllium  Ore,  f.o.b.  mines,  ton. . 

Chrome  Ore,  45@47  per  cent,  c.i.f.,long  ton . 

Iron  Ore,  Lake  Supenor,  long  ton: 

Old  Range  beseemer . 

Mesabi  oeseemer . 

Oh'  Range  non-bessemer . 

Slesabi,  non-bessemer . 

liOad  (Galena)  80  per  cent.  Joplin,  Mo.,  ton . . 

Manganese  Ore,  c.i.f.  Atlantic  ports,  long  ton  unit: 

52@5'  percent . 

49@5I  per  cent . 

t4@47  per  cent . 

Mol^denum  Ore,  per  lb.  of  contained  MoSj . 

Tungsten  Ore,  per  unit  of  WOj: 

Chinese  duty  paid . 

Domestic  Bcneelite . 

Vanadium  Ore,  per  lb.  of  contained  VjOs . 

Zinc  Ore,  Prime.  60  per  cent  concentrate,  Joplin,  Mo.;  per  ton. 


$30.00@$35.00 

$I6.00@$I6.50 


$4.80 

$4.65 

$4.65 

$4.50 

$47.00 


26c. 

25c. 

24c. 

42c. 


$16.00 

$I5.50@$I6.00 

271c. 

$32.00 


Metallic  Compounds 

Arsenloiis  Oxide  (arsenic)  lb . 

Cobalt  Oxide,  70@  7 1  per  cent,  lb . 

Copper  Sulphate,  1 00  lb . 

Sodium  Nitrate,  ex  vessel,  in  200-lb.  begs,  per  100 lb. . 
Sodium  Sulphate,  bulk ,  ton . 


3}c 

$1.39@$1.49 

$3.85 

$1.24 

$13.00@$I5.00 


Non-Metallic  Minerals 


Asbestos,  f.o.b.  mines  ton: 

Canadian  (Quebec) 

Crude  No.  I . 

Crude  No.  2 . 

Spinning  fibers . 

Paper  stock . 

Shorts . 

Vermont 

Shingle  stock . 

Paper  stock . 

Cement  stock . 

Barytes,  long  ton: 

Georgia,  crude . 

Missouri,  95  per  cent  Ba^4,  less  than  I  per  cent  iron.. 
Bauxite,  long  ton: 

Domestic,  chemical,  55@  58  per  cent . 

Domestic,  abrasive.  78@84  per  cent . 

Dalmatian,  50@55  per  cent . 

French,  56®59  per  cent . 

China  Clay,To.b.  mines  ton : 

South  Carolina  and  Georgia,  bulk . 

Delaware,  No.  I . 

Feldspar,  bulk,  ton: 

Pot^  feldspar,  200  mesh . 

Glass-spar,  white,  20  mesh . 

Fluorspar,  f.o.b.  mines,  bulk,  Kentucky  and 

Illinois  85-5  per  cent,  all  rail  movement,  ton . 

Fuller's  earth,  f.o.b.  Georgia  or  Florida,  ton . 

Magnesite,  per  ton: 

Dead-burned,  f.o.b.  California . 

Dead-burned,  f.o.b.  Washington . 

Mica,  per  lb..  North  Carolina,  No.  I  and  2  quality: 

I|z2in . 

2z2in . 

2x3in . . 

3x4in . 

4z6in . 

White,  ground,  70  mesh,  ton . 

Ocher,  Georgia,  ton . 

Pyrites  Spanish,  per  long  ton  unit  of  S,  c.i.f.  Atlantic  ports. 

Silica,  water-floated,  in  bags,  325  mesh,  ton . 

Sulphur,  Texas  mines,  long  ton . 

Talc,  f.o.b.  works,  ton: 

New  York,  double  air-floated,  325  mesh . 

New  Jersey,  minen  J  pulp . 

Vermont,  extra  white,  200  mesh. . 

Tripoli,  Missouri,  ton: 

40  mesh'  cream  colored . 

200  mesh,  cream  colored . 

(a)  Nominal. 


S500(ai _ 

. .  $2006 

i$225 

$906 

p$135 

..$32,506 

l$37.50 

..  $11^ 

|$14.S0 

S476 

h _ 

..  $35® . 

•  • 

®/.uu 

$5.50 

$6^ 

^  $7.50 

..$12,506 

9$15.00 

(a)  $4. 506 

^  $6.00 

(u)$5.506 

^  $6.50 

$7.00®  $9.00 
$14.00® . 


$17.00 

$11.75 

.  $16  00 

$7.00®$I4.00 

$25.00® . 

$22.00® . 

1 5®  30c. 

30®  50c. 

S0®65e. 

90®  $1.25 
$1.50®  $2.50 
$60. 00®  $80. 00 
$I9.00®$22.50 
(a)  12®  I2ie. 
$16.00®  $40. 00 
$18.00® . 

$I2.00®$I5.00 
$8.00®$l0.00 
$8.50®  $9.00 

$15.00® . 

$25.00® _ _ 


Alloys 

Beryllium-Copper,  Master  alloy,  3. 5  per  cent  Be,  per  lb.  of 

contained  Be  . 

Ferrocbrome,  65®70  per  cent  chromium,  4®6  per  cent 

carbon,  lb . 

Fcrromanranese,  78@82  per  cent,  gross  ton . . 

Ferromol^denum,  50®60  per  cent  Mo.  lb.  of  Mo  contained. 

Ferroslllcon,  50  per  cent,  gross  ton . 

Ferrotungstcn,  /5®  80  per  cent,  lb.  of  W  contained . 


$30.00 


tOc. 
$85.00 
95c. 
$77.50 
$1.35®$!. 45 


Iron  and  Steel 

Pig  Iron,  Valley  fornaces,  gross  ton: 

Bessemer .  . 

Basic . 

No.  2  Foundry . 

Steel,  base  prices,  Pittsburgh: 

Billets,  gross  ton . 

iStructural  shapes,  1 00  lb . 

Bars,  1 00  lb . 


$20.00 

$19.00 

$19.50 

$29.00 

$1.80 

$1.85 


December,  1935  —  Engineering  and  Mining  Journal 


639 


MONTHLY  AND  YEARLY  AVERAGE  PRICES 


Silver  and  Sterling  Exchange 


Silver 

-New  York- 


Silver 
-London  Spot- 


Sterling  Exchange 
‘“Checks” 


1934 

1935 

1934 

1935 

1934 

1935 

January.  . . 

44.188 

54.418 

19.382 

24.584 

504.644 

489.207 

February.  . 

45.233 

54.602 

20.073 

24.818 

503.085 

487.278 

March  . . . 

45.875 

59.048 

20  .  278 

27.380 

509. 259 

477.635 

April . 

45.180 

67.788 

19.740 

30.986 

515.210 

483.596 

May . 

44.226 

74.356 

19.276 

33.865 

510.510 

488.587 

June . 

45.173 

71.940 

19.981 

32.346 

504.721 

493.245 

July . 

46.310 

68.216 

20.512 

30.500 

503.990 

495.558 

August . 

48.986 

66.366 

21.377 

29.476 

506.398 

496.815 

September.. 

49.484 

65.375 

21.888 

29.255 

499.344 

492.917 

October... . 

52.375 

65.375 

23.581 

29.368 

494.019 

490.577 

November. . 

54.255 

65.375 

24. 257 

29.284 

498.832 

492.277 

December. . 

54.390 

24.404 

494.520 

Year.  . . . 

47.973 

21.229 

503.711 

New  York  quotations  for'silver  not  eligible  for-sale  to  U.  S.  Government,  cents 

ger  ounce  troy,  999  fine.  London,  pence  per  ounce  sterling  silver  925  fine, 
terling  exchange  in  cents. 


Copper 


-F.O.B.  Refinery- 
— Electrolytic — 
-Domestic — ,  Export 


/ — Standard- 


-London  Spot - 

(o) 

, — Electrolytic- 


1934 

1935 

1935 

1934 

1935 

1934 

1935 

January . 

7.890 

8.775 

6.583 

32.560 

28.077 

35.614 

31.261 

February. . . . 

7.777 

8.775 

6.341 

33.072 

27.175 

35.969 

30.244 

March . 

7.775 

8.775 

6.526 

32.497 

28.518 

35.512 

31.607 

April . 

8.173 

8.775 

7.328 

33.006 

31.231 

36.038 

34.763 

May . 

8.275 

8.775 

7.794 

32.662 

33.344 

35.756 

36.733 

June . 

8.594 

8.634 

7.307 

32.149 

30.799 

35.339 

34.039 

July . 

8.775 

7.775 

7.350 

29.707 

31.024 

32.778 

34.261 

August . 

8.775 

7.979 

7.738 

28.358 

32.646 

31.483 

35.976 

September. . . 

8.775 

8.504 

8. 146 

27.541 

34.036 

30.556 

37.952 

October . 

8.775 

8.967 

8.514 

26.753 

35.226 

29.478 

39.609 

November. . . 

8.775 

9.025 

8.414 

27.233 

35.229 

30.222 

39.396 

December... 

8.775 

27.836 

31.086 

Year . 

8.428 

30.281 

33.319 

New  York  quotations,  cents  per  pound.  London,  pounds  sterling  per  long  ton. 
(a)  Bid  quotation. 


Zinc 


e  ~St>  Lh 

juis — ^ 

- Lone 

Ion - 

' 

1934 

1935 

1934 

1934 

1935 

1935 

Spot 

3  Moe. 

Spot 

3  Mos. 

January . 

4.271 

3.730 

14.688 

14.943 

11.994 

12.207 

February.. . . 

4.384 

.  3.714 

14.844 

15.125 

11.819 

12.000 

March . 

4.368 

3.894 

14.735 

15.033 

12.095 

12.250 

April . 

4.370 

4.030 

14.916 

15.200 

12.891 

13.128 

May . 

4.346 

4.220 

14.722 

14.966 

14.534 

14.685 

June . 

4.240 

4.299 

14.241 

14.467 

13.734 

13.898 

July . 

4.317 

4.325 

13.466 

13.693 

14.065 

14. 185 

August . 

4.281 

4.535 

13.682 

13.756 

14.714 

14.938 

September. . . 

4.049 

4.669 

12.644 

12.847 

15.414 

15.616 

October . 

3.832 

4.825 

12.217 

12.353 

16.440 

16.674 

November.. . 

3.732 

4.850 

12.000 

12.281 

16.193 

16.372 

December. . . 

3.711 

11.730 

12.016 

Year . 

4.158 

13.657 

13.890 

St.  Louis  quotations,  cents  per  pound.  London,  pounds  sterling  per  long  ton. 


Cadmium  and  Aluminum 

- - Cadmium - ,  , - Aluminum - v 


1934 

1935 

(a)  1934 

(5)  1935 

January . 

.  55.000 

55.000 

23.300 

20.000 

February . 

55.000 

23.300 

20.000 

March . 

.  55.000 

58.462 

23.300 

20.000 

April . 

.  55.000 

65.000 

23.300 

20.000 

May . 

.  55.000 

65.000 

23.300 

20. 000 

June . 

65.000 

23.300 

20.000 

July . 

.  55.000 

65.000 

23.300 

20.000 

August . 

.  55.000 

70.000 

23.300 

20.000 

September . 

.  55.000 

75.625 

23.300 

20.000 

October . 

85.000 

23.300 

20.000 

November . 

.  55.000 

85.000 

23.300 

20  000 

.  55.000 

23.300 

Year . 

.  55.000 

23.300 

Aluminum  in  cents  per  pound,  99  per  cent  grade,  (a)  Based  on  Aluminum 
Company’s  quotation.  (6)  Open  market  price. 

Cadmium,  cents  per  pound. 


Lead 


Antimony,  Quicksilver,  and  Platinum 


^New^ 

fork — . 

^St.  Lc 

>U18— % 

- Lone 

Ion - 

1934 

1935 

1934 

1935 

1934 

1934 

1935 

1935 

Spot 

3  Mos. 

Spot 

3  Mos. 

January. . . 

.  4.000 

3.692 

3.900 

3.542 

11.304 

11.517 

10.321 

10.514 

February.. 

.  4.000 

3.528 

3.900 

3.378 

11.634 

11.913 

10.216 

10.413 

March. . . . 

.  4.000 

3.579 

3.900 

3.429 

11.545 

11.842 

11.012 

11. 188 

April . 

.  4.179 

3.692 

4.042 

3.542 

11.500 

11.794 

12.231 

12.459 

May . 

.  4.140 

3.962 

3.990 

3.812 

11.051 

11.341 

13.861 

13.940 

June . 

.  3.975 

4.020 

3.825 

3.870 

11.054 

11.253 

13.776 

13.806 

July . 

.  3.772 

4.123 

3.623 

3.973 

10.813 

11.045 

14.451 

14.511 

August. . . . 

.  3.747 

4.254 

3.597 

4. 104 

10.821 

11.028 

15.774 

15.792 

September. 

.  3.685 

4.413 

3.535 

4.263 

10.388 

10.613 

16.262 

16.315 

October.. . 

.  3.654 

4.512 

3.504 

4.362 

10.359 

10.554 

18.209 

18.209 

November. 

.  3.567 

4  500 

3.417 

4.350 

10.432 

10.597 

17.938 

17.935 

December. 

.  3.604 

3.454 

10.316 

10.500 

Year.... 

.  3.860 

3.724 

10.935 

11.166 

New  York  and  St.  Louis  quotations,  cents  per  pound.  London,  pounds  sterling 
perlongton. 


Antimony  (a) 
Now  York 


1934 

1935 

January . 

.  7.198 

14.111 

February . 

.  7.172 

14.250 

March . 

.  7.545 

14.250 

April . 

.  7.918 

14.029 

May . 

.  8.465 

12.712 

June . 

7.900 

12.500 

July . 

.  8.024 

12.500 

August . 

.  8.514 

12.500 

September. . . . 

8.745 

13. 177 

October . 

.  9.361 

15.322 

November.. . . 

.  12.239 

14.217 

.  13.730 

Year . 

.  8.901 

Quicksilver  (6)  Platinum  (e) 

New  York  New  York 


1934 

1935 

1934 

1935 

67.538 

72.760 

38.000 

34.000 

72.011 

72.500 

38.000 

34.000 

75.472 

72.500 

38.000 

32.846 

75.930 

72. 500 

38.000 

32.000 

75.577 

72.135 

36.538 

37.000 

75.000 

71.460 

36.000 

32.000 

75.000 

70.538 

36.000 

32.000 

75.000 

69.000 

36.000 

31.333 

74.563 

69.208 

36.000 

36.000 

74.000 

71.750 

35.038 

37.615 

73.283 

73.000 

74.348 

35.000 

35.000 

38.000 

73.865 

36.465 

(a)  Antimony  quotations  in  cents  per  pound,  for  ordinary  brands,  (b)  Quick< 
silver  in  dollars  per  flask  of  76  lb.  (e)  Platinum  in  dollars  per  ounce  troy. 


Tin 


Straits  Standard,  Spot 

- New  York - .  , - London - 


1934 

1935 

1934 

1935 

January . 

.  51.891 

50.916 

226.631 

231.193 

February . . 

.  51.668 

50.063 

226.731 

227.381 

March . . 

46.962 

233.863 

215.726 

April . . 

.  55.622 

50.154 

239.181 

223.513 

May . 

51.138 

234.239 

227.602 

June . 

.  51.271 

51.108 

226.875 

227  586 

July . 

.  51.930 

52.297 

230.381 

232.397 

August . 

.  51.953 

50.463 

228.114 

222.935 

September . 

.  51.503 

49. 126 

229.888 

223.929 

October . 

.  50.951 

51.160 

230.587 

(0)226.891 

November . 

.  51.227 

51.864 

228.602 

226.452 

December . 

.  50.902 

228.178 

Tear .  52.  191  .  230.273  . 

New  York  quotations,  cents  per  pound.  London,  pounds  sterling  per  long  ton. 
(o)  Corrected. 


Pig  Iron 


— Bessemer — . 

. - Basic - . 

No.  2  Foundry 

1934 

1935 

1934 

1935 

1934 

1935 

January.. . . 

18.00 

19.00 

17.00 

18.00 

17.50 

18.50 

February... 

18.00 

19.00 

17.00 

18.00 

17.50 

18.50 

March . 

18.00 

19.00 

17.00 

18.00 

17.50 

18.50 

April . . 

18.48 

19.00 

17.48 

18.00 

17.98 

18.50 

May . 

19.00 

19.00 

18.00 

18.00 

18.50 

18.50 

June . 

19.00 

19.00 

18.00 

18.00 

18.50 

18.50 

July . 

19.00 

19.00 

18.00 

18.00 

19.50 

18.50 

August . 

19.00 

19.00 

18.00 

18.00 

18.50 

18.50 

September. , 

19.00 

19.00 

18.00 

18.00 

18.50 

18.50 

October.... 

19.00 

19.00 

18.00 

18.00 

18.50 

18.50 

November.. 

19.00 

20.00 

18.00 

19.00 

18.50 

19.50 

December 

19.00 

18.00 

18.50 

Year.  . . 

18.707 

17.707 

18.207 

iron  in  dollars  per  long  ton .  F.o.b.  Mahoning  and  Shenango  Valley  furnaces. 
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LIMIT 

of  capacity  I  _ _ 

to 

TRA YLOR 
CRUSHING  ROLLS 

‘‘A JO”  Type  .  .  .  Four  Tension  Rods! 


Practically  speaking,  of  course !  Perhaps  it 
would  be  better  to  say  that  up  to  now  there 
have  been  no  operations  large  enough  to  re¬ 
quire  the  maximum  capacity  of  Ajo  Rolls. 
At  least,  we  know  of  several  very  large  min¬ 
ing  companies  using  these  machines  who 
are  crushing  as  high  as  700  tons  hourly  to 
fine  size — ^with  their  Ajos  operating  at  com¬ 
paratively  low  speeds. 

Traylor  Ajo  Rolls  have  strength  and  mass  to 


endure  in  the  most  gruelling  service,  yet  are 
built  by  precision  methods  that  guarantee 
satisfactory  operation  continuously  at  grati- 
fyingly  low  maintenance  and  power  cost. 
Built  in  sizes  60",  72",  78",  90".  Used 
by  more  than  a  dozen  of  the  world^s  great¬ 
est  mining  companies — ^mostly  78"  size. 

Ajo  Rolls  will  bear  the  closest  investigation. 
Write  for  details  to  our  office  nearest  you. 
Do  it  today! 


Traylor  Engineering  &  Manufacturing  Co. 

Pennsylvania^  U.S.^, 


NEW  YORK  CITY  CHICAGO  SALT  LAKE  CTTY 

2613  Empire  State  Bid?.  2161  One  LaSalle  St.  Bid?.  101  West  Second  South  St. 

Timmins.  Ontario.  Canada — P.  O.  Box  11.3 
Manila  and  Ba?uio,  PJ.  MEXICO.  D.F. 

Manila  Mach.  &  Supply  Co.  ..  Apartado  00.3 


LOS  ANGELES  SEATTLE 

919  Chester  Williams  Bid?.  6311  22nd  Ave..  N.  X. 

Robins  Conveyors  (So.  Africa)  Inc. 

Johannesbur?,  Transvaal,  S.  A. 


Export  Department — 104  Pearl  St.,  New  York  City.  Forei?n  Sales  .4?encies;  London,  Lima,  Sao  Paulo,  Rio  de  Janeiro,  Buenos  Aires,  Santiaco. 

Valparaiso,  Antofa?a8ta,  Iquique,  Omro. 

European  Works— Vsines  Cards  Freres,  Ghent,  Belgium. 
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DENVER  THICKENERS 

AND  DIAPHRAGM  PUMPS 


Denver  Thickeners  are  used  in  gold  and 
silver  flotation  and  cyanide  treatment 
plants  for  settling  products  before  filter¬ 
ing.  The  improve  spiral  rake  design  im¬ 
mediately  conveys  the  settled  material  to 
the  center  cone.  Heavy  construction  with 

3uick  lifting  device  makes  it  easy  to  han- 
le  overloads.  Thickened  pulps  are  quidc- 
ly  handled  with  Denver  Diaphragm  Flimps 


Denver  Rotary  Vacuum  Filter 
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ing  accurate  control  while  pump  operates. 


Denver  Thickener  and  Diaphragm  Pump 


Denver  Machines  Are  Rugged  and  Reliable — Write  for  Prices. 


Denver  "Sub-A"  Flotation  Cells 


Denver  Mineral  Jig 


Denver  Rotary  Filters 
and  Vacuum  Equipment 


Denver  Rotary  Filters  are  used  to  han¬ 
dle  finely  ground  materials,  such  as  flota¬ 
tion  concentrates  and  cyanide  pulps,  so  as 
to  secure  the  best  washing  and  drying. 

The  rugged,  all-metal  construction  of 
the  Denver  Rotary  Filter,  utilizing  cast 
iron  segments  bolted  to  heavy  steel  ends, 
eliminates  leakage  and  warping  so  com¬ 
mon  in  the  wooden  types.  Large  air  con¬ 
nections,  valves  and  pipes  insure  an  even 
cake  over  the  entire  face  of  the  filter; 
note  the  accessibility  of  the  pipe  connec¬ 
tions.  An  ideal  unit  for  tropical  countries 
and  foreign  shipment. 


New  Yobk:  SO  Church  St.  1m  Tohokto:  45  Richmond  St.,  W.  1m  London:  840  Sausbury  House,  £.  C.  2 


NEW  DENVER  "SUB-A" 
STEEL  ^TION  (EUS 

The  Denver  "Sub-A”  (Fahrenwald  Flo¬ 
tation  Machine,  shown  at  the  left,  is  the 
new  all  steel  low  head  design.  The  bent 
construction  has  been  modified,  which 
now  makes  it  possible  to  substantially  re¬ 
duce  the  price  of  this  unit,  yet  it  has  all 
of  the  metallurgical  improvements  present 
in  the  standard  Denver  "Sub-A”  Cells 
used  the  world  over  for  mineral  recovery. 

Outstanding  advantages  of  this  unit  in¬ 
clude  exclusive  gravity  flow  for  circulat¬ 
ing  coarse  material,  stationary  hood  which 
prevents  choke-ups,  heavy  rugged  con-  < 
struction,  and  ball  bearings.  Patented  - 
molded  rubber  wearing  parts  are  used, 
which  reduce  repairs  and  horsepower  to 
a  minimum  and  practically  eliminate  shut¬ 
downs.  Flexibility  and  low  maintenance 
costs  account  for  the  wide  application  on 
all  flotation  problems. 
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^  it  iin!t  an  ABCO  U  Utit  MODERN 

^  R  EC  I  STEREO 


The  New  ABCO  is  a  Ball  Mill  that  SELLS  ^ 

on  performance!  With  this  mill  you  can 
SERVE  the  milling  interests  in  your  territory 
BETTER  than  ever  before — and  WITHOUT 

depending  on  "price  per  pound”  to  secure  your  orders.  This  new  mill  possesses 
definite  specific  advantages  over  all  other  ball  mills.  These  advantages  are  REAL. 
They  are  exclusive — and  they  are  PATENTED! 


Read  This 
Attractive 


Dealer  Proposition! 


PATTERSON  BUILDING,  DENVER,  COLO.,  U.S.A. 

MANUFACTURED  IN  THE  U  S  A.  BY  BALDWIN -SOUTHWARK  CORPORATION.  PHILADELPHIA,  PA. 
IN  CANADA  BY  THE  JOHN  INGLIS  COMPANY,  LTD.,  TORONTO.  CANADA 


American  Ball  Mill  Company 


Notice  especially  the  FUNDAMENTALS  of  design  and  construction 
that  put  ABCO  as  far  ahead  of  old-type  "bolted”  mills  as  the  1936 
automobile  is  ahead  of  the  1914  model. 


#  The  New  ABCO  Mill.  The  only  ball  mill 
that  GUARANTEES  continuous,  uninterrupted  pro¬ 
duction  from  one  relining  to  the  next.  Patented 
box-girder  construction — strongest  known  to  engi¬ 
neering.  Patented  BOLTLESS  liners.  Monoferric, 
electric  welded  shells — pioneered  and  perfected  by 
ABCO.  Designed  for  high  circulating  loads — up  to 
2000%.  Anti-friction  bearings  STANDARD  on  all 
models — 17%  to  30%  savings  in  power  alone.  Over 
$100,000.00  was  spent  in  the  development  and  per¬ 
fection  of  the  New  ABCO  Mill. 


#  The  Advertising.  Through  full-page  adver¬ 
tising  EVERY  MONTH  in  international  ‘  mining 
journal  circulation,  ABCO  tells  the  story  of  this 
MODERN  ball  mill  to  engineers  and  operators  all 
over  the  world.  These  ads  contain  plain,  hard 
FACTS  that  are  producing  live  inquiries  from  engi¬ 
neers  and  operators  everywhere. 


#  The  Manufacturing  Facilities.  Under 
manufacturing  agreements,  for  the  life  of  our  pat¬ 


ents  and  all  improvements  thereon,  the  New  ABCO 
Mills  are  built  by  Baldwin-Southwark  Corporation, 
Philadelphia,  Pa.,  U.S.A.,  and  The  John  Inglis  Com¬ 
pany,  Ltd.,  Toronto,  Ont.,  Canada.  These  plants  are 
equipped  to  handle  the  largest  or  the  smallest  order 
— a  2’x2'  pilot  mill  or  a  9'x40'  cement  mill. 


#  The  Financial  Backing.  ABCO  is  amply 
and  ably  financed.  A  contract  for  $1,000,000.00  can 
be  handled  as  easily  as  one  for  $1,000.00.  Reference: 
Dun  and  Bradstreet. 


#  The  Opportunity.  YOU  can  make  money 
selling  the  New  ABCO  Mills.  Dealers  in  the  United 
States  and  foreign  countries  who  can  qualify  for  ex¬ 
clusive  territory  have  a  chance  NOW  to  handle  the 
live  inquiries  we  have  on  hand.  In  addition,  you 
can  build  for  the  future  under  the  protection  of 
PATENTS  that  give  you  EXCLUSIVE  selling  fea¬ 
tures  for  the  next  15  years.  Write  for  complete  de¬ 
tails,  telling  us  something  about  your  organization. 


ABCO 


Ball  Mills 


y  ^ 
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HOWN  above  is  a  general  view  of  the 


phosphate  rock  flotation  plant  at  Brewster, 


Florida,  where  Fagergren  Flotation  Machines 


have  seen  service  for  the  past  15  months. 


Also  shown  are  interior  views  and  a  close-up 


of  the  Fagergren  Flotation  Machine  set-up 


On  an  operation  of  this  nature  where  porta 


bility  is  desirable  the  low  cost  installation, 
set-up,  removal  and  reassembly  of  the  Fage 
gren  machine  is  particularly  valuable. 


AMERICAN  CYANAMID 
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on  a  TOUGH  FEED 

has  service -tested  the  Fagergren  Flotation  Machine 


Seldom  does  a  manufacturer  have  the  oppor¬ 
tunity  to  service-test  his  equipment  under 
actual  mill  conditions  in  connection  with  his 
own  operations  before  offering  it  to  the  mining 
industry  generally.  In  this  regard,  American 
Cyanamid  Company  is  uniquely  fortunate  in 
that  it  is  the  manufacturer  of  Fagergren  Flota¬ 
tion  Machines  which  are  used  byoneof  its  subsid¬ 
iaries  in  the  operation  of  a  large  flotation  plant. 

Fifteen  months  ago  a  string  of  Fagergren  Flo¬ 
tation  Machines  was  installed  on  phosphate- 
rock  flotation  at  Brewster,  Florida.  Here  was 
the  tonnage  to  test  the  performance  of  the 
Fagergren  machine.  Here  the  value  of  con¬ 
centrates  is  less  than  the  feed  to  many  metallic 
concentrators.  To  make 
such  concentrates  profit¬ 
ably,  the  Fagergren  ma¬ 
chine  must  have  maxi¬ 
mum  capacity  at  mini¬ 
mum  operating  cost. 

And,  finally,  the  flotation 
feed  is  rake  classifier 
sands — an  extremely  fast 
settling  material  due  to 
absence  of  slimes.  Here 
was  the  opportunity  to 
demonstrate  the  abihty 
of  Fagergren  machines 


to  handle  coarse  feed  without  choking  and  to 
float  coarse  mineral. 

That  the  Fagergren  machines  are  meeting  these 
requirements  is  shown  by  the  following  actual 
operating  figures,  compiled  fifteen  months  after 
installation. 

In  21  countries  Fagergren  Flotation  Machines 
are  concentrating  other  non-metalhcs  as  well 
as  many  base  and  precious  metal  ores.  From 
these  a  considerable  volume  of  operating  data 
is  becoming  available  for  metallurgists  and  mill 
operators  planning  new  concentrators  or  con¬ 
templating  the  modernization  of  present 
equipment.  ^ 

Cyanamid  Field  Engineers  will  be  glad 
to  work  with  you 
on  the  application  of 
flotation  and  flotation 
machines  as  construct¬ 
ively  and  unprejudicedly 
as  they  have  on 
metallurgical  chemical 
problems  in  all  mining 
fields.  If  you  have  not 
already  received  a  copy 
of  the  Fagergren  Flota¬ 
tion  Machine  Bulletin, 
the  coupon  below  is  for 
vour  convenience. 


Screen  Analysis 

Mesh 

Feed 

Concentrate 

+20 

5.8% 

5.9% 

-1-35 

20.7% 

21.1% 

4-48 

29.2% 

26.7% 

4-65 

20.2% 

19.8% 

4-80 

4.9% 

5.1% 

—80 

6.5% 

4.9% 

Mechanical  Capac-  Metallurgical  Capacity 

ity  of 

Machines  per 

machine  193  Short 

1156  Short  Tons 
{>er  24  Hours. 

KWH  Per  Short 
Ton  of  Feed  0.883. 


Tons  per  24  Hours. 
Repair  and  Mainte¬ 
nance  including  Labor, 
Per  Short  Ton  of  Feed 
$.0009*. 


'Special  alloy  cast-iron  impellers  are  usetl  in  this  service. 
Maintenance  charites  are  considerably  lower  where  rubber- 
covered  impellers  are  used.  To  our  knuwle4lge  none  of  our 
customers  have  replaced  a  rubber-covered  impeller  be¬ 
cause  of  wear.  The  average  life  of  a  rubber -covered  im¬ 
peller  is,  therefore,  as  yet  undetermined. 


COMPANY 


American  Cyanamid  Company 
30  Rockefeller  Plaza,  New  York,  N.  Y. 

Q  Please  send  me  your  illustrated  Fagergren  Flotation  Machine  Bulletin. 
Q  Please  enter  my  name  to  receive  Cyanamid  Technical  Papers,  as  issued. 


Chemical  Service 


Name 


NEW  YORK 


Street  and  Ntimher 
City  and  State .... 
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OVER  60  YEARS  OF  PUMP  BUILDING 


FOR  OVER  SIXTY  YEARS 

KROGH  MINING  PUMPS 

HAVE  PREDOMINATED 
AROUND  THE  EARTH 

AND  NOW . . : .  with  vastly  enlarge4NHtfLI^uic[cturing 
facilities  the  VICTOR-KIMBALL-KROW^u^  division 
offers  the  widest  range  of  modem  ^jing,  pumps  for 
every  water  pumping  need.  ^ 

GRAVEL  PUM^^ipWt 
SHAFT  SINKING  PtjIlPS 
>  MINE  UNV^^ING4CTMP^ 


'T  -^,  V  --- 


mmrrm^AEA 

iCIMBALLBCIIll 


Make  o^rs  to  solve. 

KIMBAtl^fffOOH  PUMP  00. 

DIVtSlOH  IF  FIOTIII  EaaiPMEIT  CO. 


SAN  FRANCISCO,  CAUF. 

515  HARRISON  STREET 


LOS  ANGELES,  CALIF. 

1010  E.  62ifD  STREET  - 


KIMBALL-KROGH 

1 01 0  E.  62nd  St.,  Los  Anselcs,  Calif. — 51 5  Hamton  St.,  San  Francisco 

YES,  KINDLY  SEND  ME  DETAILS  ON . TYPE  PUMPS 


Company 
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EIMCO'FINLAY  LOADER 


Cleaning  up  track  in  wa¬ 
ter  tunnel  being  driven 
by  the  Union  Construc¬ 
tion  Company.  Note  car 
being  pulled  up  and  down 
track  by  Loader;  also  tem¬ 
porary  track  advanced  un¬ 
der  muck  pile  by  Loader. 


WHEREVER  rock  or  ore  is  loaded  under¬ 
ground  you  will  find  EIMCO-FINLAY 
LOADERS.  Daily  establishing  new  records  for  effi¬ 
ciency  and  low  maintenance  costs,  they  are  recog¬ 
nized  as  the  most  dependable  underground  shovel 
obtainable.  Their  simplicity  permits  operation 
by  unskilled  laborers,  and  their  rugged  construc¬ 
tion  keeps  maintenance  costs  down  to  less  than 


one-tenth  of  a  cent  per  ton  of  material  handled. 
THE  EIMCO  LOADER  is  now  essential  equip¬ 
ment — not  only  with  large  companies  using  as 
many  as  fifteen  Eimco-Finlay  Loaders  in  one  mine, 
but  with  numerous  small  operators  who  have 
found  that  the  EIMCO  LOADER  will  pay  for 
itself  if  they  have  as  little  as  600  feet  of  drift¬ 
ing  to  do. 


THE  EIMCO  CORPORATION 


SALT  LAKE  CITT,  UTAH,  U.  S.  A. 


Coeur  d’Alene  Hardware  &  Fdry.  Co.,  Wallace,  Ida. 
H.  W.  Foester,  Mills  Building,  El  Paso,  Texas. 
Marsman  &  Company,  Baguio,  Philippine  Islands. 
International  Machinery  Company,  Rio  de  Janeiro, 
Santiago  and  Antofagasta. 


AGENTS 


Mine  &  Smelter  Supply  Company,  Denver,  Colo. 
B.  C.  Equipment  Company,  Vancouver,  B.  C. 
Hodgson  &  Cranston,  Kalgoorlie,  Australia. 
Haechre  &  Company,  A/S,  Oslo,  Norway. 
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firt  IDLE  TIME 

tonnage  must  move 


Wilh  today’s  close  operating  margins, 
machines  must  ^^take  it  and  like  it” 

Keeping  tonnage  on  the  move  is  often  the  biggest 
profit  factor  on  many  a  schedule.  There’s  no  place 
for  a  “sick”  machine  anywhere.  And  in  keeping 
machines  healthy  and  on  the  job,  your  smallest 
item  of  expense,  lubrication,  can  be  an  ever  grow¬ 
ing  liability  ...  or  your  greatest  asset. 

Every  machine  in  your  line-up  presents  a  spe¬ 
cial  problem.  The  use  of  lubricants  specifically 
adapted  to  your  varied  units  will  go  a  long  way 


toward  maintaining  efficient  operation.  Texaco 
tested  Lubricants  have  proved  their  ability  to 
help  keep  tonnage  moving,  to  lower  operating 
costs  through  reduced  maintenance. 

Let  a  Texaco  representative  prove  to  you  how 
Texaco  Lubricants  and  engineering  service,  in 
cooperation  with  your  men,  can  mean  substantial 
savings.  This  service  is  yours  to  use. 


THE  TEXAS  COMPANY 


135  East  42nd  Street 


New  York  City 


World-wide  distribution  facilities  assure  prompt  delivery 


TEXACO 

LUBRICANTS 


.  .  SERVICE  TESTED  FOR  ECONOMY 
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Eliminate  Uncertainties 


Reg.  V.  S.  Pat.  Off. 


Sole  Licensees  and 
Manufacturers 

EASTERN  CANADA  Ca¬ 
nadian  Vickers.  Ltd., 
Montreai,  Que.,  Canada 

WESTERN  CANADA 
Manitoba  Bridge  d  Iron 
Works,  Ltd.,  Winnipeg, 
Man.,  Canada 

SOUTH  AFRICA  Edw.  L. 
Bateman  (Pty.),  Ltd., 
Locarno  House,  Johan¬ 
nesburg 

AUSTRALIA  The  Mine 
and  Smelter  Supply 
Co.,  e/o  F.  H.  Jack- 
son,  67  York  Street, 
Sydney 

THE  NETHERLANDS 
Dorr-Oliver  N.V.,  Was- 
senaarsche  Weg  iO, 
The  Hague 

ENGLAND  Dorr  -  Oliver 
Co.,  Limited,  Abford 
House.  Wilton  Road, 
London.  S.W.  1. 


The  elimination  of  uncertainties  is  one  of  the  reasons 
why  Wilfleys  are  so  popular  with  the  mill  men. 

For  this  reason  as  well  as  others,  operators  universally 
proclaim  the  Wilfley  Centrifugal  Sand  Pump  one  of 
the  most  practical  machines  used  in  the  mining 
industry. 

Let  us  offer  recommendations  for  your  work. 


Outstanding  Wilfley  Features 


Centrifugal  Seal 
Simple  Clearance  take-up 
Extra  heavy  pumping  parts 
Protected  inner  parts 


10  to  12  minute  change  of 
pumping  parts 

Pumping  parts  made  of  any 
machineahle  material  or  rub- 
ber  lined. 


Sizes  1  in.  to  8  in.,  belt  or  direct  drive. 


A.  R.  WILFLEY  and  SONS,  Inc.,  Denver,  Colorado,  U.  S.  A. 

NEW  YORK  OFFICE,  1775  BROADWAY,  NEW  YORK,  N.  Y. 


WILFLEY 

ccntnlugfii  sand  pumps 

'fPATENTEDt 
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...A  PERFECT  WALSEAL  JOINT 


•  A  ring  of  Sil-Fos  brazing 
alloy  (melting  point  1300° 
F.)  of  the  proper  quantity  is 
incorporated  in  each  Walseal 
Bronze  Fitting  and  Valve. 


•  The  heat  of  an  oxy-acety- 
lene  torch  applied  according 
to  instructions  causes  the  Sil- 
Fos  to  flow,  completely  fill¬ 
ing  the  space  between  the 
Walseal  fitting  and  the  pipe. 


*  Sil-Fos  impregnates  both 
pipe  and  fitting  making  a 
“one-piece  pipe  line.”  The 
safest  and  fastest  way  of  mak¬ 
ing  a  tight,  non-ferrous  joint. 


First  the  end  of  the  pipe  is  cleaned  and  slightly  fluxed. 
Then  the  end  is  slipped  into  the  fitting  ...  an  oxy* 
acetylene  flame  is  applied,  and  when  the  silver’  Wal¬ 
seal  ring  appears  you  have  visible  evidence  that  a  per¬ 
fect  joint  has  heen  made. 

There  is  no  chance  of  using  the  wrong  brazing  alloy 
with  Walseal.  Exactly  the  right  amount  of  “Sil-Fos” 
brazing  alloy  is  built  into  every  fitting.  There  is  no 
possibility  of  having  excess  alloy  plugging  the  line. 
The  finished  Walseal  joint  —  brass  or  copper  —  is 


stronger  than  the  pipe  itself.  It  is  proof  against  vibra¬ 
tion,  corrosion  and  creep.  It  caimot  pull  apart  under 
any  temperature  to  which  brass  or  copper  pipe  can 
safely  be  raised. 

The  Walseal  Fittings,  Flanges  and  Valves  are  made 
for  iron-pipe-size  brass  pipe  and  extra  heavy  brass 
pipe.  Walseals  can  also  be  used  for  I.P.S.  O.D.  thin 
wall  copper  tubing  (no  adapters  necessary).  They  are 
available  in  sizes  ^-inch  to  8-inch  fittings;  flanges 
I  -inch  to  12-inch. 


IT 


IS 


EASY 


TO  MAKE.. 


WALl 

WALWORTH  COMPANY 


VALVES 
FITTINGS 
and  TOOLS 


>RTH 

DISTRIBUTORS  IN  PRINCIPAL 


Backed  by 

60  EAST  42nd  STREET,  NEW  YORK  93  Tcsn’ Sendee  CITIES  THROUGHOUT  THE  WORLD 
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J  Gyratory 


Jaw  Crushers 


Reduction 


Electric  Hoists 


Vibrating 

Screens 


Centrifugal  Pumps 


Motors  and 
Texrope  Drives 


Allis-Chalmers  Manufacturing  Company.  Milwaukee,  Wisconsin,  U.S.A 


A  Mining  Service  that  has  Become  a  World  Standard 


Allis-Chalmers  has  unquestionably  been  one  of  the  outstanding 
contributors  to  modern  mining  practices  and  its  equipment  hats 
gained  world  wide  recognition  for  its  depended>ility  of  operation. 
With  a  background  of  experience  extending  through  more  than 
three-quarters  of  a  century  in  the  design  and  development  of  mining 
equipment,  Allis-Chalmers  cooperation  today  offers  you  many  advan¬ 
tages  such  as,  in  bettering  methods,  improving  operations,  £md  in 
establishing  new  low  production  costs. 

When  in  the  market  for  mining  equipment  get  in  touch  with  Allis- 
Chalmers.  Additional  information  on  any  products  will  be  furnished 
through  District  Offices  in  all  principal  cities. 
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ECONOMY 


EFFICIENCY 


DURABILITY 


move  in  the  ri^ht  direction 
follow  the  HI  Line  for  the  mine 


’’Pickhamer”  —  Ii3ht 
weisht^  powerful,  easily 
handled  air  tools  For  gen¬ 
eral  utility  work. 


Wood  Borers — for  all 
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Above:  X 

f  RochMt«r>Plymouth  Mill  ' 

COMPLETE  PLANTS  BY  M6S 
\  Below:  j 

kN.  _ kj* _ / 


lling 


Plants 


M 


I 


WESTERN  America  looks  with  pride  upon  present  develop* 
ments  in  the  mining  industry.  Many  old  milling  plants  have 
been  or  are  being  reconditioned  and  modernized;  many  new  mills 
have  been  erected,  with  more  in  prospect.  In  this  new  activity  The 
Mine  and  Smelter  Supply  Co.  has  played  an  important  part.  A 
number  of  these  new  mills  have  been  equipped  entirely  by  "Mine 
and  Smelter."  This  company  will  gladly  submit  estimates  and 
specifications  on  any  modernization  job  or  new  plant  promptly  on 
receipt  of  flow  sheets. 

Manufacturers  of:  Marcy  Ball  Mills,  MarcyRod  Mills,  Wilfley  Con¬ 
centrating  Tables,  Small  Crushers,  Clark-Todd  Amalgamators,  Ad¬ 
ams  Reagent  Feeders,  Sampling  and  Laboratory  Equipment,  etc. 
Rapretonling  tho  Manufacturers  of:  Pennsylvania-Buchanan  Crush¬ 
ers,  Telsmiih  Crushers,  Wilfley  Pumps,  Diesel  Potver  Units,  Man* 
hattan  Belts  and  Rubber,  Westinghouse  Motors  and  Generators,  Falk 
Gears  and  Reducers,  Portable  Machinery  Company's  Conveying 
Equipment . . .  and  all  mining  and  milling  supplies. 

Portable  Concentrating  Mills  for  Free  Gold  Ores 

Write  for  special  data  on  Massco  Portable  Concentrating  Mills.  Fur¬ 
nished  complete  for  15  or  25  tons  per  day  capacity.  Designed  to  be  used 
as  a  prospering  mill,  for  milling  operations  for  the  small  mining  ven¬ 
ture  or  as  the  pilot  plant  in  connexion  with  large  mine  and  mill 
development. 

WRITE,  WIRE  OR  CABLE,  "MINTERPLY" 

CODES:  WESTERN  UNION,  BENTLEY'S,  BEDFORD-McNEILL 


THE  MINE  AND  SMELTER  SUPPLY  CO. 

°  Main  Office,  Denver,  Colo.,  U.  S.  A. 

EL  PASO  SALT  LAKE  CITY  •  1775  BROADWAY,  N.Y. 

HALLIDIE  MACHINERY  CO.,  SEATTLE 


For  a  SO'ton  mill  per  day  of  24  hours  approximately  all  thru 
xoBuw  a  OO-mesh  screen  or  as  close  as  it  can  be  clas- 

\  i  .DISC  FEEDER  ^ 

.QEARLESS  GYRATORY  slHed  by  any  classlHer,  use  the  following: 

n  FINE  CRUSHER 

I  1 — 36"  Disc  Feeder  and  Bin  Gate  combined.  hp«  motor  re- 

quired. 

1  /DEWATEWN6  1 — No.  14^^  Special  Kennedy  Ball  Bearing  Gearless  Crusher  for 

CLASSffTER  Fine  Crushing  with  a  3"  receiving  opening.  It  can  be  driven 

I  \  by  a  flat  or  K-V  belt  from  a  20  hp.  motor. 

- ^ \  \  ^  r~it^  1 — 4'  Dewatering  Cone  Classifier. 

CEARLESS  BALL  ^ ^  Gearless  Tube  Mill  with  flexible  drive  shaft.  It  requires 

\[  /  \  X  TUBEPcii^  ®  ^  ^P*  back-geared  motor  or  it  can  he  driven  from  a  counter- 

\.  /  shaft. 

' — — I  \  ^ — Centrifugal  Pump,  requiring  7Vi  hp.,  for  returning  tube  mill 

- product  to  classifier  for  operating  in  closed  circuit. 

- — TO  DOUBLE  THE  CAPACITIES  MENTIONED  ABOVE,  use 

h  Gearless  Tube  Mill  which  requires  40  hp. 

This  MU  shows  savings  in  the  following: 


.CEARLESS  BALL 
TUBE  MILL 


CENTR1FU6AL 

PUMP 

Kennedy  Ball  Bearing  Gearless  Crushers  with  the 
troubles  left  out  will  crush  more  rock  of  any  size 
than  any  crusher  in  the  world  with  a  saving  of  50% 
in  hp.  and  80%  in  the  cost  of  maintenance.  They  are 
built  in  sizes  weighing  from  1,000  to  900,000  pounds. 

Write  for  particulars  and  catalogue  showing  our  com¬ 
plete  line  of  mining  equipment  manufactured  in  the 
United  States,  Canada,  Australia,  France  and  England. 


1.  First  cost  of  equipment. 

2.  Cost  of  freight. 

3.  Cost  of  foundations. 

4.  Cost  of  installing  machinery. 


5.  Cost  of  building. 

6.  Cost  of  power. 

7.  Cost  of  maintenance. 

But  most  important  it  gives  a 
uniform  sizing. 


This  setup  gives  the  Tube  Mill  a  feed  of  approximately  90%  minus 
Yi"  and  therefore  doubles  its  capacity  over  ordinary  tube  mill  feed. 

Before  making  definite  recommendations,  we  should  have  a  sample 
of  your  ore  as  our  tables  are  based  on  medium  hard  clean  ore. 


KENNEDY- VAN  SAUN  MFG.  &  ENG.  CORPORATION,  2  Park  Ave.,  New  York  City 
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ve 

V-  Drive 

dollars 

""ss..  patent 


GATES^pe  DRIVES 


Make  this  test,  yourself!  Take  any  V-belt  in 
your  hands  and  bend  it  as  it  bends  in  going 
around  a  pulley. 

You  will  find  that  the  top,  being  under  ten 
sion,  grows  narrower.  The  bottom,  under  com 
pression,  widens.  Figure  1  (on  the  right)  shows 
the  shape-change  that  this  produces  in  a 
straight-sided  belt.  Note  the  out-bulge  of  the 
sides. 

Now  look  at  Figure  2.  There  you  see  how  the 
patented  concave  side  precisely  corrects  this 
shape  change.  The  concave  side  merely  straight 
ens  to  an  exact  fit  in  the  sheave  groove.  This 
saves  money  in  two  ways:  (l)  No  out-bulge  at 
the  side  means  uniform  wear,  longer  life!  (2) 
Full  side-wall  grip  on  the  pulley  holds  heavier 
loads  without  slippage! 

The  Gates  Vulco  Rope  Drive  is  the  only 
V-belt  built  with  the  patented  concave  side. 


Engineering  OUices  and  Stochs  in 
All  Large  Industrial  Centers 


THE  GATES  RUBBER  CO. 

Factory  Branches: 
Terminal  Bldg. 
HOBOKEN,  N.  J. 

1524  So.  Western  Ave. 
CHICAGO 
747  Warehouse  St. 
lOS  ANGELES 
2213  Griffin  St. 

DALLAS 

999  So.  Broodway 
DENVER 


WHAT  HAPPENS 

When  4/V-Belt 

BENDS 


nn 


Fig.  Straight-Sided 

nseit 


m 


Fig.  2.  Belt  with 
Patented  CONCAVE 
Sidej 
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FEi!lf  FILTERS 


String  discharge  type 


POSITIVE  DISCHARGE 
The  “String  discharge”  will  remove  tacky,  sticky 
cakes  completely,  leaving  a  clean  cloth  and 
giving  a  high  capacity. 


BETTER  YIELDS 


Freedom  from  cloth  plugging  means  vacuum  is 
effective  for  wash  water  percolation,  giving 
better  displacement  of  soluble. 


Two  8'  diam.  by  KT  face  filters  operate 
ing  on  Cyanide  Slimes 


trfc# 


\ 

ECONOMY 


858  Summer  Ave. 


Newark,  N. ) 


SERVICE  ECONOMY 

Herthem  FNi<nr  *  Machlit  Ca.,  LU.,  Suit  8t(.  MarU,  Oatirl*,  Caa. 


Dcavtr  lack  Drill  A  Macb.  Ca.,  LM 
Jabaaacibara,  Ualaa  Saath  Africa 


Laaiaal  Scflfcl  A  Ca..  Pty.,  Lta 
Mtlbaarae,  Aaitralla 


MOVED  IN  two  MONTHS* 

Added  4  Months  Operating  Time 
Producing  Profits  4  Months  Earlier 

YUBA  sectionalized  pontoon  dredges  assure  dredgemen  of  earlier 
profits  by  greatly  reducing  the  time  required  to  move  a  dredge  from 
one  pond  to  another. 

Look  at  the  record  of  the  first  sectionalized  pontoon  dredge  (a  Yuba) 
recently  moved  from  Montana  to  California: 

Dismantled  in  19  working  days. 

1  Erected  in  38  working  days. 

57  days  from  old  pond  to  new!*  Four 
months*  time  in  which  to  earn  profits  sooner 
than  would  have  been  possible  with  an  ordi* 
,  .  nary  dredge  that  would  have  required  more 

than  6  months  to  move! 

<  To  solve  your  dredge  problems  economically^ 
consult  Yuba. 

*Not  including  transportation  time. 

-  ^  ?  yUBA  MANUFACTURING  CO. 

-YCGF—Snelling,  Calif.  351  CALIFORNIA  ST.,  SAN  FRANCISCO.  CALIF. 


Yuba  No.  96 — YCGF — Snelling,  Calif. 


Put  this  O-B  heavy  duty  shoe 
and  harp  on  the  toughest 
haul  in  the  mine  and  watch 
it  decrease  collection  costs. 


Another  Order  from 

FLIN-FLON 

for 

HARDINGE  MILLS 


The  third  order  recently  received  from  the  Hudson  Bay  Mining 
and  Smelting  Co.  specified  2-10'  by  66"  Hardinge  Conical  Mills. 
This  will  make  12-10'  Hardinge  Ball  Mills  at  this  property. 

— The  largest  installation  in  Canada 

It  is  the  inherent  strength  of  the  Cones — 

The  Mass  Classification  in  the  mill  which  reduces  power — 

The  low  liner  and  ball  consumption — there  are  no  heads — That  compels  the  most  critical 
engineers  and  metallurgists  always  to  select  the  Hardinge  Mill  for  grinding. 

BSiiiiiiiiegjES 

INCORPORATED 

York,  Pa. — Main  office  &  works  Chicago— 205  W.  Wacker  Dr. 

New  York — 122  E.  42nd  St.  San  Francisco— 444  Market  St. 

Hardinge  Constant  Weight  Feeders  —  Classifiers  —  Thickeners  —  Ruggles-Coles  Dryers. 


Built  like  a  battleship,  this  MS 
headlight  provides  an  abund¬ 
ance  of  light  which  permits 
locomotives  to  operate  at  max¬ 
imum  speeds  with  safety. 


Locomotive  Dependability  with 
Depeiidable€ollecloi$i»»/lleadl£qhls 

HILE  you  are  considering  ways  and  means  to  increase  the  effective¬ 
ness  of  your  locomotives,  remember  that  O-B  trolley  shoes  and 
headlights  are  doing  just  this  on  mining  properties  throughout  the  world. 
The  O-B  shoe  with  its  3V4-in.  of  sliding  contact  permits  heavy  current  to  be 
handled  with  ease.  It  also  has  an  enviable  reputation  for  long  life  and  sat¬ 
isfactory  service.  The  O-B  MS  headlight  provides  an  abundance  of  light  so 
that  the  locomotive  may  be  operated  at  top  speed  with  absolute  safety.  It 
isn’t  necessary  to  drop  the  roof  on  this  headlight  to  demonstrate  its  ability 
to  stand  up  in  service,  but  many  of  them  have  gone  through  similar  experi¬ 
ences  without  even  so  much  as  a  broken  lens.  Specify  both  O-B  headlights 
and  trolley  shoes  on  your  next  order  and  watch  maintenance  costs  decrease. 


Mansfield,  liRi  Ohio,  U.  S.  A. 

Canadian  Ohio  Braaa  Co.  Limited  Niagara  FaDa.  Ontario,  Canada 

New  York  •  Philadelpliia  •  Boston  •  Pittsborgli  *  Chicago  *  devdand 
Atlanta  •  Dallas  •  Loa  Angeles  •  San  Francisco  *  Seattle 
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MORE  FOOTAGE  PER  SHIFT 


•  Easier  for  your  men  to  handle — for  less  vibration. 
Design  permits  efficient  drilling  in  close  quarters. 
Exceptional  hole-cleaning  ability. 

•  Dependable  in  any  kind  of  ground — designed  to 
STAY  on  the  job  day  after  day,  month  after  month. 


•  Low  air  consumption  and  low  upkeep — drop  forg¬ 
ings  and  special  steel  alloys  used  throughout, 

•  ALL-AROUND  performance  —  every  worth-while 
advantage  in  drilling,  every  worth-while  economy. 


Established  1859 


Rib-Cone  Ball 
MUl  and  Screen 
Wheel 
Clattifler 


Straub  Milling  Equipment  Unites  with  Higher  Gold 


Mines  all  over  the  world  are  discovering  that 
ores  heretofore  considered  worthless  are  now 
highly  profitable — partly  because  of  higher  gold 
prices  but  largely  because  Straub  Rib-Cone  mill¬ 
ing  equipment  produces  such  surprisingly  high 
recovery. 

Send  for  This  Bulletin  No.  300 

\  Tells  how  and  why  Straub  milling 

•  \  equipment  gets  maximum  possible  re- 

\  covery.  Intelligent  discussions  of  all 

\  milling  problems.  Spanish  edition 

available  also.  Free  to  mining  men. 
^  Write  for  it  today. 

Canadian  Minaa,  addreats 
Canadian  Straub,  Ltd. 

1188  Phillips  Place,  Montreal 
Australia  and  New  Zealand: 

Geo.  W.  Kelly  &  Lewis,  Pty.,  Ltd. 
360  Collins  St.,  Melbourne 


D-79  Drifter 

(3-inch  bora) 


Addraaa: 


567  Chestnut  St. 
Oakland,  Calif. 


D-89  Drifter 

(31^-inch  bore] 


Pulp  Sifting  Corduroy 

For  Goldmines 


D-99  Drifter 

(4-inch  bore) 


Apply  to  the  Original  Makers  and  Pioneers  of  Con¬ 
centrating  Corduroy  for  World  Standards  of  Consist¬ 
ency,  Strength  and  Recovery  Efficiency. 


James  Johnson 

18  London  Road 

Manchester,  Eng. 

Estab.  over  60  years 


Engineering  & 
Miidng  Journal 


readers  stndjr  these  pages  far  news  al 
what  jronr  prodnct  can  da  tar  them. 


**Call  an**  these  readers  el  eTcr  30,000 
threnghant  tha  warld  regnlarly.  •  •  • 
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Long-Service  Packings 

FOR 

Mine  Pumps 


It  is  imperative  that  packings  giving  long  service  be 
used,  as  the  source  of  supply  is  generally  far  removed 
from  the  scene  of  operations. 

PALMETTO 

PACKING 

RESISTS  fflGH  TEMPERATURES 

An  ideal  packing  for  Steam  (high  pressure,  super¬ 
heated)  and  Compressed  Air.  “PALMETTO”  is 
made  of  the  highest  grade  of  asbestos  and  does  not 
require  cotton,  rubber  or  wire  to  hold  it  together,  and 
is  therefore  heat-proof,  and  so  perfectly  lubricated 
in  each  single  strand  it  does  not  harden  in  service. 

^  SQUARE^ 

pAkCP 

^  PACKIMP 

For  Water  (hot  and  cold),  Caldnm  Brine, 
Centrifugal  and  Reciprocating  Pumps. 

Every  superintendent  knows  the  cost  and  inconven¬ 
ience  of  scored  pump  shafts,  caused  by  using  a  pack¬ 
ing  that  does  not  carry  sufficient  lubricant  to  keep 
it  from  hardening  and  causing  friction. 

Avoid  expensive  repair*  by  using  a  packing 
that  carries  its  oum  lubricant. 

To  prove  this,  we  send  free  working  samples  for 
practical  test.  Merely  state  size  of  packing  used 
and  conditions  of  service. 

GREENE,  TWEED  &  CO. 

Sole  Manufacturers 

109  Duane  St.,  New  York,  N.  Y. 


■with  the  improved 

STRAITLINE 


The  new  UG  STRAITLINE  CORE  DRII.LING  MA¬ 
CHINE — developed  by  mining  engineers  specializing  in 
diamond  drilling  and  shaft  sinking — has  proved  itself  in 
the  field  to  be  an  outstanding  cost  cutter. 

Lighter,  sturdier,  faster  than  previous  STRAITLINES, 
the  improved  UG  is  also  more  easily  handled,  and  more 
powerful.  Full  engine  power  is  transmitted  through  a 
clutch  and  4-speed  transmission  to  the  bit,  without  play 
or  backlash.  Steady  bit  turning  is  assured. 

These  units  may  be  powered  by  steam,  air,  gas  or  electric¬ 
ity  without  essential  changes  in  the  drill  itself.  Standard 
unit  is  driven  by  an  economical  20  H.P.  heavy  duty, 
4-cylinder  engine. 

The  UG  also  features  a  differential  type  hoist  simply 
controlled  by  two  brake  levers  and  provided  with  four 
hoisting  speeds.  Swivel  head  can  be  equipped  with  an 
E  or  A  screw  feed  or  with  an  A  hydraulic  head. 

For  complete  details  and  specifications  write  for  Bulletin  4S. 
CONTRACT  DRILLING 

Our  contract  drilling  service  is  available  for  work  anywhere. 

E.  J.  Longyear  Company 

Minneapolis,  Minnesota,  U.S.A. 

CANADIAN  LONGYEAR,  LIMITED 
North  Bay,  Ontario,  Canada 

DISTRIBl'TOR8: 

El  Paso.  Teias — H.  W.  Foester,  Inc.  Salt  Lake  City,  Utah — The  Mine  * 
Smelter  Supp  y  Ci',  Penre-.  rolnradp — The  Mine  A  Smelter  Supply  Co. 
Winnipeg,  Manitoba — Kipp-Kelly,  Ltd.  London.  England— Auitin  Hoy 
and  Company.  Limited.  Johannesburg,  South  Africa — The  Denser  Bock 
Drill  &  Machinery  Co.  Ltd.  Perth,  W’estcm  Australia — Western  Maehinoty 
Company,  Ltd. 
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N  every  branch  of  business,  industry  and  engi- 
stationed  in  every  corner  of  the 


neering 

world  .  .  .  these  men  want  to  keep  you  in  touch  with 
the  day-to-day  developments  that  affect  your  work 
and  your  success. 

Nearly  a  thousand  men — the  world’s  largest  busi¬ 
ness-paper  staff — are  behind  the  twenty-one  McGraw- 
Hill  Publications  listed  at  the  right.  Editors,  econ¬ 
omists,  technical  experts,  correspondents — they’re  at 
your  service,  for  just  a  few  dollars  a  year! 

Check  through  this  list  of  McGraw-Hill  Publica¬ 
tions.  At  least  one  of  them  is  meant  for  yo//,  is 
edited  to  meet  your  specific  problems,  to  help  you 
keep  abreast  of  today’s  rapid  changes  in  your  field. 

If  you’re  not  already  a  subscriber,  mail  the  coupon 
today.  Join  the  thousands  of  progressive  men  who 
are  putting  McGraw-Hill’s  vast  news  gathering  and 


McGRAW-HILL  PUBLISHING  COMPANY,  I 
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fact  finding  organization  to  work  for  them.  That’s 
the  way  to  keep  alert.  That’s  one  sure  way  to  keep 
on  top  of  your  job  in  these  cUys  of  rapid  change 
and  development. 


Put  Yourself  and  Your  Company 
on  a  '*Keep  Alert”  Program 

Make  sure  that  you  learn  about  new  products  and  ideas  at 
least  as  soon  as  your  competitors.  And  make  sure  that  your 
department  heads  keep  up  with  the  progress  in  their  own 
fields.  Do  it  now!  Put  yourself  and  your  key  men  on  a 
"Keep  Alert”  program  such  as  this: 

1.  Follow  the  latest  developments  in  your  own  profession, 
business  or  industry  by  reading  regularly  the  leading 
paper  in  your  field. 

2.  See  that  your  department  heads  read  regularly  publica¬ 
tions  pertaining  to  their  jobs,  whether  in  management  or 
operation,  production  or  maintenance.  (See  list  of  Pub¬ 
lications  opposite.) 

3.  Ask  to  have  a  McGraw-Hill  representative  explain  the 
various  editorial  features  and  services  of  the  publica¬ 
tions. 

4.  Keep  in  touch  with  the  McGraw-Hill  Book  Company 
for  the  latest  books  on  business  and  technical  subjects. 


fMcGRAW-HILLi 

PUBLICATIONS 


Amtrican  Machinist  .  .  .for  machin¬ 
ery  and  metal  product  manufacturers 
.  .  .  business  and  technical  magazine 
of  the  metal-working  industries. 

Aviation  .  .  .  covers  all  business  and 
technical  developments  in  private  and 
industrial  flying,  including  produc¬ 
tion,  operating,  and  maintenance. 

But  Transportation  .  .  .for  executives 
of  transportation  companies  operating 
and  maintaining  buses  in  common 
carrier  service. 

Business  Week  .  .  .  gives  the  busy 
executive  all  imponant  and  significant 
business  news  in  one  publication  .  .  . 
quickly  .  .  .  accurately  .  .  .  tersely. 

Chemical  and  Metallurgical  Engi¬ 
neering  .  .  .  for  the  chemical  engi¬ 
neer  .  .  .  covers  production,  technol¬ 
ogy,  marketing,  finance,  economics, 
and  management. 

Cool  Age  .  .  .  devoted  to  the  operat- 
ii^,  technical  and  business  problems 
of  mining  and  marketing  coal. 

Construction  Methods  ...  an  illus¬ 
trated  review  of  current  field  praaice 
and  equipment  used  in  all  general 
and  spMial  construaion  activities. 

Electrical  Merchandising  .  .  .  serves 
the  electrical  appliance  trade  ... 
electrical  retailers  and  wholesalers  .  .  . 
helps  them  become  bener  merchants. 

Electrical  West  .  .  .  serves  the  spe¬ 
cific  interests  both  of  engineering  and 
of  selling  in  the  electrical  industry  of 
the  eleven  Western  States. 

Electrical  World  ...  for  electrical 
engineers  .  .  .  fortnightly  business 
and  technical  coverage  of  electrical  in¬ 
dustry  aaivities,  induding  all  pha^ 
of  generation,  distribution,  and  utili¬ 
zation  of  electricity. 

Electronics  . .  .design,  engineering  and 
manufacture  of  radio,  sound,  and 
communication  devices.  Features  new 
uses  of  electronic  tubes. 


Engineering  and  Mining  Journal  ... 
complete  and  authoritative  technical 
and  market  publication  of  mining, 
milling,  smelting  and  metal  refining 
industries. 

Engineering  News-Record  ...  lead¬ 
ing  weekly  publication  of  civil  engi¬ 
neering  ana  construction,  covering 
news  and  technical  performance. 

Factory  Management  and  Mainte¬ 
nance  ...  all  phases  of  plant  opera¬ 
tion  .  . .  management,  production  and 
services  including  maintenance  of 
elecuical  and  mechanical  equipment. 

Food  Industries  .  .  .  production,  ope¬ 
ration,  engineering,  and  distribution 
in  food  manufacturing  and  processing 
plants  of  all  kinds. 

Metal  and  Mineral  Markets  .  .  . 
weekly  news  of  metal  and  non-metal- 
lic  markets  and  prices  from  original 
sources . . .  for  consumer  and  producer. 

Power  .  .  .  every  phase  in  the  pro- 
duaion  and  transmission  of  power  in 
any  form,  including  all  prime  movers, 
and  auxiliary  equipment. 

Product  Engineering  ...  for  engineers 
and  executives  who  create,  design, 
and  develop  machinery  and  "engi¬ 
neered"  metal  products. 

Radio  Retailing  .  .  .  home  entertain¬ 
ment  merchandising  ...  for  retailers 
and  wholesalers  cf  radios  and  allied 
products,  and  their  service  men. 

Textile  World  .  .  .business  and  tech¬ 
nical,  edited  generally  for  the  textile 
industries,  and  specifically  for  cotton, 
wool,  silk,  rayon,  knit  goods,  and 
processing. 

Transit  Journal  .  ,  .  engineering  and 
business  magazine  of  local  transpor¬ 
tation,  electric  cars,  rapid  transit, 
buses,  trolley  buses,  and  taxicabs. 


■Mail  the  Coupon 

'  TODAY f  - 


McGRAW-HILL  PUBLISHING  COMPANY,  INC. 

330  West  42nd  Street,  New  York,  N.  Y. 

Please  enter  tnr  subscriotion  to  the  following  publications  and  bill  me  with  the  first 
issus 


or  please  send  me,  without  obligation,  the  material  checked  below 
□  Sample  copies  of  the  following  publications 


New  York  •  Boston  •  Philadelphia  •  Washingtoit  •  Greenville  ; 
Cleveland  •  Detroit  •  Chicago  •  St.  Louis  •  San  Francisco  •  London  ! 


n  Catalog  of  McGraw-Hill  Books 

NAME . 

TITLE . 

COMPANY . 

ADDRESS . . 
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NVlNlNG 


MAGNETK 
SEPARATIO] 


SEPARATION  HEADQUARTERS  SINCE  1899 
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I  Plat-OOreConcentratSngTables  | 

I  Have  Never  Lost  a  Bona  fide  Competitive  Test  I 


Any  statements  we  make  regarding  competitive  tests  | 
are  based  on  results  obtained  by  tne  mill  operator's  I 


Now  You  Can  Concentrate 
at  a  larger  Grain  Size 
with  less  tail  loss! 

nPHE  new  Dings  Crockett  (Type  K)  high  intensity 
Magnetic  Separator  brings  the  advantage  of  clean 
tailing  and  true  middlings,  resulting  in  a  higher  grade 
concentrate. 

The  cost  of  grinding  and  sintering  is  materially  re¬ 
duced.  Handles  nnsized  ores  from  4  mesh  or  larger 
to  dust.  Discharges  dry  to  permit  handling  on  a  helt. 
Simplicity  of  operation  and  freedom  from  critical 
adjustment  makes  operation  and  upkeep  easy. 

Power  consumption  is  low. 

The  definite  and  superior  service  of  this  machine 
has  heen  demonstrated  at  Scrub  Oak  Mine  near 
Dover,  New  Jersey.  It  has  proved  its  ability  to  ma¬ 
terially  simplify  the  flow  sheet  and  has  given  definite 
evidence  of  the  elimination  of  phosphorous. 

There  are  many  other  valuable  features  that  space 
here  does  not  permit  outlining.  We  urge  that  you 
take  up  your  concentration  problems  with  us  and  let 
ns  give  you  further  details  on  this  new  development. 

DINGS  MAGNETIC  SEPARATOR  CO. 

673  Smith  Street 
Milwaukee,  Wisconsin 


I  own  crew.  | 

We  are  prepared  fo  prove  lo  any  responsible  | 
mill  operator  interested,  preferably  under  actual  | 
plant  operating  conditions,  the  all  around  superiority  of  I 

the  1935  Model  PLAT-O  ORE  CONCENTRAT-  I 
ING  TABLE. 

Less  attention  —  fewer  repairs  —  no  breakdowns  —  | 
is  a  FACT  proven  by  the  experience  of  our  customers.  | 
Let  us  cooperate  with  you  on  your  ore  concentrating  | 
problem.  | 

All  equipment  embodying  the  latest  Deister  im-  | 
rovements  made  since  January,  1 91 2,  and  covered  by  | 
eister  patents  and  patents  pending  since  that  date,  | 
I  is  manufactured  and  sold  exclusively  by  DEISTER  1 
I  MACHINE  COMPANY.  | 

I  (signed)  Emil  Deister  Sr.  | 

I  President  | 

I  Also  verite  for  our  Bulletin  No.  22  on  Plat-0  | 
I  Vibrating  Screens,  and  No.  23  on  Compound  Funnel  | 
I  Classifiers.  | 

I  DEISTER  MACHINE  COMPANY  | 

i  1933  East  Wayne  Sf reel  For  Wayne,  Indiana  | 

I  Emil  Deister  Sr.,  Pres.  I.  F.  Deister,  V-Pres.  | 

I  Emil  Deister  Jr.,  Secy.-Treas.  | 

UinillllllMIIIIIIIMIlllllllllllllllllllllllMlllllllimilllllllMIIIHIIIIIIIIIHIIIIIIIIIllMIIIIIIIIHIIIIIIIIIIIMMIMIIIIMIIIIIIIIIIItlllllNMtlMimiM'^ 

I  INDUSTRIAL  BROWNHOIST I 


I  crane  for 
I  every  handling 
I  need** 


LOCOMOTIVE  CRANES 

6  TO  200  TOMS  CArACITY 

CRAWLER  CRANES 

eVt  TO  25  TONS  CAPACITY 

CRAWLER  SHOVELS 

•/f  YD.  TO  1  YD.  CAPACITY 

BUCKETS 

TO  15  YAIDS  CAPACITY 


INOUSTRIAL  BROWNHOIST  CORPORATION 

GENEIAL  OFFICES:  SAY  CITY,  MICHIGAN 
NEWYOIK.  PHILADELPHIA,  CLEVELAND.  CHICAGO 


::illllll1lll!ttnilllltlllllHlllllllinillimiHIIIIIIIIIHIIIIIIIIIIIinillllllllMniiHllllliMlllllllilllllUIIIIIIMIllllllllllllllllMHIIIIIIIIIIIIIIMlUaiS 
wnmnimiiMiiiiiiiiiiiiniiiiiiiiinHiiiiHiiii.iiiiiMiiiiiiiiiHiiiiiiiiiiimiiiiiiHmiiiiiiiiiitiiiiiiiiMtiiiiiiiiitiiiHiiiiiiiMiiiiiiiiMMMimM^ 
s  s 

Sell  that  Equipment  | 

I  you  no  longer  require  | 

I  Advertise  it  in  the  I 


I  for  a  quick  sale  and  good  return.  | 

I  Equipment  you  no  longer  require  | 

I  represents  frozen  assets.  Liquidate  j 

I  it — get  its  value  in  cash!  See  the  | 

1  Searchlight  Section  of  this  issue.  1 
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AND  PATENTS 


HENDY  HOISTS— SKIPS— CAGES 

Built  in  Sizes  and  Types  to  Meet  All  Surface  and 
Underground  Requirements 

Two  large  Special  Double  Drum  Hoists  with  Skips  re¬ 
cently  manufactured  for  the  Grand  Coulee  Dam  Project. 

Complete  Mine  and  Mill  Equipment 


JOSHUA  HENDY  IRON  WORKS 


San  Francisco,  California 
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GIBSON 

COUNTER  BALANCED  MILLS 

ELIMINATE 

CLASSIFIERS 

GUARANTEE  TONNAGE 


tfimiiiMiiiiiiiiiiiiiniiiiiiiiiiiiiiuiNMiiiiiiiiiitiiiiitiiiiiiiMmiiiimiiiiiHiiiiiiiiiiuMMiiiiiiiiiMmiiiiiiiiiiiiiiiimiiimiiifmiiiMiiiiiiiL- 


Bmerrill-growe^ 

Pncipitation  Prociit  \ 

This  NEW  modification  of  the  Merrill- 
Crowe  Process  assures:  low  zinc  con¬ 
sumption;  low  barrens;  high-grade  precipitate;  and 
quick,  easy  clean-up  with  minimum  handling  of  precipi¬ 
tate.  It  is  without  equal  in  the  precipitation  _ 

of  gold  or  silver  from  cyanide  solutions. 

Further  information  on  lequest. 


The  MERRILL  COMPANY  engineers 

343  SANSOME  ST.,SAN  FRANCISCO. 

CALIFORNIA  •  Coble  Address  "LURCO"  i  i  i  I  ^ 


Why  not  cut  mill  construction  charges 
and  simultaneously  assure  lower  cost, 
high  capacity  grinding? 

Gibson  Counter  Balanced  Classifier  Ball 
or  Rod  Mills  will  make  these  savings 
for  your  property,  because: 


W.  W.  GIBSON 

112  Market  St.,  San  Francisco,  Calif. 


IClaasifier  is  self-contained  .  .  .  adds  nothing 
•  to  size  of  mill,  eliminates  cost  and  space 
requirements  of  separate  classifier. 

2  No  screens  to  blind — cylinders  discharge 
•  through  \i-in.  manganese  grizzlies. 

3  Fine  grinding  is  assured  .  .  .  fines  overflow 
•  from  classifier  boot  chamber,  under  control  of 
operator  .  .  .  oversize  immediately  collected  by 
scoop  and  returned  through  spiral  to  grinding 
circuit. 

4  Power  required  is  ^  that  for  single  cylinder 
•  mills  of  same  capacity. 

C  Maintenance  costs  are  materially  less  .  .  . 

single  piece  manganese  cylinders  outlast  lin¬ 
ers — can  be  replaced  in  half  the  time  required 
to  reline. 

6  Capacity  guaranteed  .  .  .  from  1-in.  feed  to 
•  40  mesh  in  ball  mills,  3-in.  feed  to  40  mesh 
in  rod  mills. 


•  SEND  for  illustrated  Cat¬ 
alog  No.  15.  Contains  com¬ 
plete  description  of  Gibson 
Counter  Balanced  Ball  and 
Rod  Mills,  Prospectors' 
Friend  Mills,  Pocket  Hunter 
Mills,  Flotation  Cells,  Im¬ 
pact  Amalgamators,  Con¬ 
centrators,  Rock  Breakers, 
Ore  Feeders,  Mercury  Feed¬ 
ers,  Oil  Feeders,  Retorts,  etc. 


MERRILLITE 

ZINC  DUST 

Because  of  its  increased  efficiency,  Merrillite  is 
preferred.  A  highly  refined  zinc  dust,  of  extreme 
fineness  and  always  uniform. 

Its  source  is  a 
guarantee  of  quality 

THE  ALLOYS  COMPANY 

Subsidiary  of  The  Merrill  Co. 

343  Sansome  St.  San  Francisco,  Calif. 


« 


CORE  DRILLING 

Oldest  core  drilling  contractors  in  the 
world.  Over  50  years  world  wide  experience. 
Modern  equipment.  Ample  rigs  for  any  size 
job — anywhere.  Unusually  high  percentage 
of  core  recovery  and  accuracy  of  records. 
Expert  service  with  speed  at  low  cost. 
SULLIVAN  MACHINERY  COMPANY 

Offices  in  All  Principal  Cities 

307  N.  Michigan  Avenue,  Chicago,  Ill.,  U.S;Aj 

SULLIVAN 


The  Trend 
Toward  Economy 


All  business  today  is 
L  struggling  for  lower 
competitive  selling  prices 
and  lower  production 
costs.  Mass  production, 
mergers  and  consolidations 
have  played  an  important 
part  in  the  national  trend 
toward  economy.  How¬ 
ever,  economy  cannot  be 
effected  unless  it  is  prac¬ 
tised  both  in  the  building 
of  industry  and  in  the  de¬ 
tailed  methods  which  it 
employs  for  maintenance 
and  growth. 

The  service  of  the  expert 
consulting  engineer  is  a 


real  economy.  With  his 
knowledge  of  mining 
problems  and  his  wide  and 
varied  experience,  he  can 
usually  reveal  the  points 
of  waste  and  inefficiency 
that  are  costing  you  money 
and  suggest  inexpensive 
means  for  their  elimina¬ 
tion.  Consult  this  direc¬ 
tory  now  and  if  you  do  not 
find  the  type  of  service 
you  need  listed  here,  write 
to  us  at  once.  You  will 
be  put  in  prompt  touch 
with  reliable  individuals 
and  firms  offering  exactly 
the  kind  of  service  re¬ 
quired. 


Turn  to  the 

Professional  Service  Section 

of  this  issue 
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DART  for  Durability  | 

Two  Bronze  Seats  ma-  | 

chined  and  ground  to  a  | 

ball-joint,  in  combination  | 

with  heavy  pattern  mal*  I 

leable  iron  pipe  ends  and  | 

nut  is  why  Dart  Unions  | 

gives  years  of  satiofactory  | 

service.  | 

Free  samples  on  request.  | 

The  falrbanks  CompMy.  Sales  = 
Azents  I 

Canadian  ractorj:  Dart  Union  1 
Limited.  Toronto  | 

E.  M.  Dart  Mfg.  Co.  | 
^  Providence  R.  I.  | 


j  SLACKLINE  EXCAVATORS  —  for  digging  J 
I  in  rivers  or  wet  pits.  Reduce  costs  by  moving  | 
I  excavated  materials  direct  to  preparation  plant.  | 

I  DRAG  SCRAPERS  —  for  dry  placers,  strip-  f 
I  ping,  stockpiling  and  reclaiming.  First  cost  | 
I  and  operating  cost  less  than  any  machine  of  | 
I  equal  range  and  capacity.  | 

I  Write  for  new  56-page  catalog.  | 

I  SAUERMAN  BROS.,  484  S.  Clinton  Street,  Chicago  I 

. . . 
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FRASER  AND 

CHALMERS 

MINING  MACHINERY 

MADE  IN  ENGLAND 

For  the  Cotobambas  Mine,  Peru 

The  jaw  crusher  shown  beins  loaded  into 
the  aeroplane  is  an  item  in  the  complete 
crushing,  milling  and  amalgamating  plant 
for  this  mine  in  the  most  inaccessible  part 
of  Peru.  About  600  tons  of  the  machinery 
were  transported  for  the  last  sixty  miles  of 
its  journey  in  this  way. 

For  over  half  a  century  the  manufacture  of  equipment  for  the  minins  in¬ 
dustry  has  been  a  specialized  branch  of  operations  at  Fraser  &  Chalmers, 
Ens-  works,  Erith,  Kent,  England. 

Manufadurers: 

FRASER  &  CHALMERS  ENGINEERING  WORKS 

(Proprietors:  The  General  Electric  (3o.,  Ltd.) 

ERITH,  KENT,  ENGLAND 

LONDON  OFFICE!  MAGNET  HOUSE,  KINGSWAY,  W.C.2. 


Since  you  are  interested 
in  high  efficiency  and  low  costs 

Use  Braun  Assay  Equipment 

The  only  value  of  a  machine  is  in  the  results  it 
gives.  You  use  a  crusher.  Why?  Because  you  need 
crushed  samples  for  your  assays  and  the  machine  is  the 
best  means  of  getting  them. 

Yet  even  machine  results  are  costly  unless  you  use  the 
most  rapid  and  efficient  machinery  available.  Braun 
Assay  Equipment,  used  in  mines  the  world  over  for 
nearly  half  a  century,  keeps  your  costs  down  by  de¬ 
livering  real  efficiency. 


gnmiTIIIIHIIIIIIIIIIUIIIIIIUIIIimilllllHIIIIMIIIIIMUUIIIHIMIBIIimiiilllllintUIIIIIIIHIIIIMItllMIIIUIMItllllUIMIHIIIIIIIWimiimiPU 


I 


Peiriess 


DEEP-WELL 


TURBINE 


PUMPS 


The  Chipmunk  Crusher  and  UA  Pulverizer  give  you  I 
properly  ground  samples  with  maximum  speed.  Braun  | 
Assay  Burners  heat  your  furnaces  faster.  Braun  | 
Furnaces  are  built  for  your  most  exacting  needs.  I 
Calmix  Cupels,  Herman  Inquarts,  Braun-Welsch  Ball  | 
Mills  and  Braun  Electrolytic  Apparatus  all  help  to  I 
save  time  and  cut  costs.  | 

Equip  your  laboratory  with  Braun  Assay  Equipment  | 

now.  I 

Write  Department  E-11  for  complete  | 

information,  I 

BRAUN  corporation! 

2260  East  Fifteenth  Street,  Los  Angeles,  Calif.  | 

San  Francisco  Seattle,  Washington  | 

Braun-Knecht-Heimann-Co.  Scientifle  Supplies  Co  | 

A  complete  line  of  Flotation,  Amalgamation  and  | 

Cyaniding  Chemicals  Carried  in  Sttpck. 

MiiiiiininiiiiiiiMiniiiiiiiiiiiniiiiiiiMMiiiiiiiiiiiiiiMniiiiiiMiiiniMiiiiiiiiMMiiiiiiiiiiiiiniitiiiiiiiniiMiiiiiMinniiiniiiiiiiiiiiMiiiiii. 


When  you  purchase  a  Peerless  Deep  Well 
I  Turbine  Pump  for  mine  dewatering,  mill 
1  operations  or  domestic  supply,  your  judg- 
I  ment  is  endorsed  by  hydraulic  engineers  all 
I  over  the  world.  They  know  their  faultless 
I  performance  under  the  most  severe  condi- 
I  tions  and  they  prove  their  confidence  by 
adopting  Peerless  Pumps  where  utmost 
dependability  and  economy  are  required. 
Peerless  has  never  violated  that  confidence. 

Ipeerless  pumps 

I  DIVISION  FOOD  MACHINERY  CORPORATION 
I  Los  Angeles,  Calif.  San  Jose,  Calif.  Mcusillon,  Ohio 

3 
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Professional  Services 


Assaying 

Research 

Consulting 


Management 
Mill  Design 
Ore  Testing 


Metallurgy 

Geophysical 

Prospecting 


M.  W.  BACON 

Consulting  Engineer 
52  Broadway,  N.  Y.  C. 


Now,  more  than  ever  before,  industry  should  take 
advantage  of  the  opportunity  to  use  the  broad  ex¬ 
perience  and  knowledge  of  the  consultant  and  profit 
by  such  use. 


ALBERTO  TERRONES 
BENITEZ 

Mining  Attomeg 
Office :  Calle  Tacuba  92, 
Deep.  28.  Mexico  City. 

(Minins  Sxpert,  Registered 
in  the  Mines  Dept.) 

Title  examinations.  Incor¬ 
poration.  Mining  Contracts. 
Mine  and  mining  claim 
Surveys:  boundary  litiga¬ 
tion. 

Federal  Concessions :  Mine 
and  Placer  Claims.  Ex¬ 
ploration  and  Elxploitation. 
Metallurgical  and  Power 
Plants.  Airways. 


E.  ELY.  PEOP. 

DOVER  LABORATORY 

Analriti,  Aitayen 
Bcpoiti,  Gold  Allay,  11.00 
Iron  det.,  $1.00  Phoa.,  $1.50 

Dorer,  New  Jeney 


DWIGHT  &  LLOYD 
SINTERING  CO.,  INC. 

Metallurgical  Engineers 

75  West  St.,  New  York  City 
Testing  Plant:  Netcong.  N.  J. 


JENARO  CENICEROS 

Lav;yer 

Mining  and  Corporation 
Law  in  Mexico 
Caples  Bldg.,  El  Paso.  Texas 


JOHN  HERMAN 

Anayer  and  Chemist 
ORB  TREATMENT  TESTS 
Complete  Qualitatlre  Speetrographlc 
Analyiii  $6.00  each. 

/  Do  Sot  Ouarantee  Batiefaetion 
/  Guarantee  Aeeuraey 
T71  San  Julian  Street 
Cable:  “Accuracy”  Los  Angeles,  Calif. 


C  B.  DAWSON 

Mining  Engineer  and 
Geologist 

307  Hamilton  Building 
Winnipeg,  Manitoba 


International  Geophysics 
Box  144,  Palms  Station,  Los  Angeles,  Cal. 
Mining,  Oil  and  Water-eupplg 
eaaminatione. 

Cling  latest  magnetic,  seismic  and 
electrical  equipment 
An  experienced  personnel  under  technical 
direction  of  Dr.  J.  J.  Jakosky 
Cable  address:  IQI 


M.  C.  LAKE 

Consulting  Geologist  and 
Mining  Engineer.  Appraisals, 
Examinations.  Explorations. 
1300  Leader  Building 
Cleveland.  Ohio 
006  Fidelity  Building 
Duluth,  Minnesota 


•  I 

BENNETTS  CHEMICAL 
LABORATORY 

We  sample  properties  and 
assay  samples. 

Represent  shippers  at  Smelters. 
Tacoma  Washington 

THE  GENERAL 
ENGINEERING  COMPANY 

UBTALWROIOAL  BNOINBBRS 

Salt  Lake  City,  Utah 

30  Cbuieh  St..  New  Tork  City 

1108  Concourse  Bldg.,  Toronto  Canids 
Adelaide  House,  London,  England 

Office  and  Laboratory 
166  Sixth  Ave.,  New  York 

LEDOUX  &  CO. 

Aasayera,  Samplers  and  Weighers 
Representatiees  of  Shippers  of 
Ores  and  Metals  at  Buyers’  Works 
We  Are  Not  Dealers  or  Refiners 


ARTHUR  NOTMAN 

Consulting  Mining  Engineer 


40  Wall  St..  10th  Floor 
New  York.  N.  Y..  U.  S.  A. 


Telephone:  ANdrews  3-4208 


RICE  &  BEHELHEIM 

Lariuyers 

Specializing  in  Mining  and 
Corporation  Law 
1st  Nat’l  Bank  Bldg. 
Deadwood.  South  Dakota 


GEORGE  W.  RODDEWIG 

Mining  and  Mechanical  Bngineer 
Examination.  Reports,  Mine  Management 
Mine,  Mill  and  Industrial  Plants 
Designed  and  Construction  Supenriied. 
601  Pacific  National  Bldg. 
Los  Angeles,  Cal. 


FOREST  RUTHERFORD 

Consulting  Metallurgist 
and  Mining  Engineer 
COPPER  and  LEAD 

60  Broad  St.,  New  York 
N,  Y,.  U.  S.  A. 


HARRISON  SCHMin 

Consulting  Geologist 

Mine  examinations, 
explorations. 

Petrographic  (microscopical) 
studies 

Detailed  and  reconnaissance 
mapping  for  metals,  non- 
metals,  fuels  and  dams 

Hanover,  New  Mexico 


WALKER  &  WHYTE,  INC. 

409  Pearl  St.,  New  Tork  City 
Chemists  and  Umpire  Assayers 
REPRESENTATIVES  A 
SAMPLERS 

for  Shippers  of  Ores  and  Metals 
at  Smelters  and  Refineries 
U.S.  GOLD  LICENSE  N.  T.  B-l$-lt4 


WARD  &  EASTMAN 

Consulting  Mining  Engineers 
Examination,  geology,  manage- 
ment.  Specializing  in  gold  prop¬ 
erties  on  Pacific  Coast,  In 
U.  S.  A.  and  Canada.  ' 

Grass  Valley,  Auburn, 

California  California 
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i  Contractors  For 

I  DIAMOND  DRILLING 

I  At  any  place  in  the  world  for  any 

I  purpose  to  any  reasonable  depth 

I  Also 

s 

I  Manufacturers  of  Diamond  Drill 
I  Machines  and  Equipment 

E 

I  SPRAGUE  and  HENWGOD,  Inc. 

I  Dept.  K 

I  Scranton,  Pa.  U.  S.  A. 
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. . . 

I  PLACER  I 

I  GOLD  I 

I  Most  accurately  and  economically  | 
I  tested  for  .  .  .  with  the  I 

EMPIRE  DRILL 

I  NEW  YORK  ENGINEERING  COMPANY  | 

I  .75  West  St.,  N.  Y.  Oty,  U.  S.  A.  M»ie  Addn«.  nyeoo.  n.  t.  | 

ImmiiiiiimiiiiiiiiiiiiiiiiHiuimiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiinmiiiiiiiiiiiiiiiiiiitwiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiwuiiB 
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To  PULL 


and  LIFT 


Capacities 

Va,  IV2, 

3  and  6  Tons 


USClUl  III 

the  mining  field,  for 
it  possesses  ragged 
strength  and  tremen 
dons  power  to  move 
heavy  loads — up  to  6 

•  where  space 

earned  easily  from  job  ,  n 

to  job.  is  limited! 


PUL-LIFT 


The  Tool  of  1 


...  it  operates  in  either  horizontal  or  vertical 
position  and  its  uses  are  virtually  unlimited. 
Made  by  YALE,  it  possesses  the  fine  character¬ 
istics  of  all  YALE  Products. 

C-YALE-D 


Your  asllV  furnace  is 
THE  MARKET  PLACE 

C  0^**1-  D 


It  is  where  buyer  and  seller  meet;  the 
whole  of  mining  comes  to  a  focus  at  the 
assay  furnace.  Efficiency  demands  the 
most  dependable  and  modern  equipment. 


THE  YALE  &  TOWNE  MFC.  CO. 

i  Dept.  M.J.,  PHILADELPHIA  DIVISION,  Philadelphia.  Pa.  I 

I  Makers  of  Yale  Hand  and  Electric  Chain  Hoists,  Trolleys,  | 

I  Electric  Trucks,  Hand  Lift  Trucks  and  Skid  Platforms.  | 

^IIIIIMIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIHIIIIIIIIinilllllllir 

. . . . . 


GRINDING 


LOWER  COST 

Per  Ton 

I  in  widely  known  milling  plants  distinguishes  the 
1  performance  of 

I  WILLIAMSON  MILLS 

I  Write  for  Particulars. 

I  WILLIAMSON  COMPANY 

I  582  Market  St.  San  Francisco,  Calif. 

. . 

uiiiiniiiiiiiiiiiiiiiiiiiiiiiimiiiiiHiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiHiiiiiinutmiiiiiiiiiiiiiiiiiiHiiiiitiiiiiiiiiiiiiiiititiiiiiiiiiiiiHiiiiiiiiiiiiiii* 


Flotiilioii  Oils,  iiiclinliii*: 

G.N.S.  No. 5  Pine  On. 

Loii^  tli»‘  Fruthiiii:  Oil 

Sl«»(  k-  ill  priiiri|>;il  ili-tril  iiliii;;  i-i  niir^ 

( F  t*  11  e  r  a  I  -N  a  V  a  I  Stores  (  <> . 

J.iO  l’;irk  Am..  Non*  ^  oi  k.  N.  t.^.A  (1  >1.'  r:- 


.?ifiiiiiiiiiMiiiiiiiiiniiiiiiiiiiiiiinMiiiiiHiii!iii 
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EIMCO 


One  of  the  World’s  most  reputable  sources  of  dependable,  guaranteed  re¬ 
built  mining  and  milling  equipment  solicits  your  inquiries. 


MILLING  EQUIPMENT 


CRUSHERS  AND  ROIXS 

1 — Buchanan  All-Steel  Jaw  Cruiher,  (lie  S6's54'. 

1 — ^Allli-Chalmera  Jaw  Cruiher,  ilse  IS'iSO". 

S — Allif-Chalmeri  Jaw  Cruihert,  ilze  lO'zM*. 

1 — Farrell  Jaw  Cruiher.  ilae  lO'^lC". 

1 — Farrell  law  Cruiher.  ilze  I'zlO". 

1 — Wheeling  Jaw  Cruiher,  ilze 

1 — Srmoni  Cone  Cruiher,  ilze  3'. 

1 — Symoni  Cone  Cruiher,  ilze  7'. 

3— HeCuUy  Gyratory  Cruihera  All-Steel,  ilze  JO*. 

1 — ^Telimlth  Reduction  Cruiher.  lize  No.  32. 

3 —  AllU-Chahnen  Gyratory  Cruiheri.  ityle  S,  No.  5. 

1 — ^Allli-Chalmen  Gyratory  Cruiher,  ityle  K,  No.  8. 

1 — Set  Allii-Chalmen  Style  *'B"  Cruihlng  Bolli. 

lize  38'zl4*. 

1 — Set  Traylor  Cruihlng  BoUi.  ilze  S6'’zl6‘'. 

1 — Set  Colorado  Iron  Worki'  Cruihlng  Bolli.  ilze 
42'xll*. 

4 —  Sell  Worthington  Garfleld-type  Cruihlng  RoUi, 
ilze  54"z20'’. 

3 — Sell  Worthington  Oarfleld-type  Cruihlng  BoUi. 
lize  rS'zSO'. 

3 — Sell  Worthington  Cruihlng  Bolli.  alze  T8''z22''. 

BALL,  AND  ROD  MILLS 

1 — Colorado  Iron  Worki  Grate  Diieharge  Ball  Ulll 
with  linen,  alze  4'z4'. 

1 —  Hardinge  Conical  Ball  Mill  with  linen,  ilze 
4H'xl6*. 

3 — Hardinge  Conical  Ball  Milli  with  linen,  ilze 
6'x23*. 

2 —  Hardinge  Conical  Ball  Hllli  with  herringbone 
gean  and  manganeie  iteel  linen  with  direct 
geared  motor  drirei,  ilze  8'x22''. 

1 — New  EIMCO  Ball  Mill  complete  with  linen,  ilze 
4'x4'. 

1 — New  EIMCO  Ball  Mill  complete  with  linen,  ilze 
6'x8'. 

1 — New  EIMCO  Ball  Mill  complete  with  linen, 
gnte  dlKharge  type,  ilze  64^. 

1 — Marty  Bod  Mill  complete  with  linen,  lize  4'xlO'. 

1 — Allii-Cbalmen  Bod  Mill  with  linen,  ilze  4'xlO'. 

1 — ^Allli-Chalmeri  Rod  Mill  with  linen,  ilze  5'xlO'. 

1 — Tnyiur  Bod  Mill  with  linen,  ilze  5'xlO'. 


CLASSIFIERS 

8 — Dorr  Model  "C"  Simplex  Claiiiflen,  lixe  2’  3* 
xl4'  8’. 

3 — Dorr  Model  “C”  Duplex  Claiilfleri,  ilze  4'  6' 
xl6'  0". 

2 —  Model  "C"  Heary  Duty  Duplex  Claiiiflen,  ilze 
6'x20'  with  “B"  Belt  drlrei  to  motor. 

3 —  Dorr  Model  DSD,  6'x23'  4”  Duplex  Claiiiflen. 

2 — Dorr  Model  *‘C-20*'  Duplex  Claiiiflen,  ilze  S'  8" 
x23'. 

1 — Dorr  Model  DWD  Duplex  Claiilfler,  \ize  8'x 
23'  4'. 

1 — Dorr  Bowl  Claiilfler,  Type  DSDB,  ilze  8'z31'  8' 
with  Bowl  of  18'. 

AGITATORS  AND  THICKENERS 

8 — Propeller-type  Agltatori.  ilzei  for  13',  18',  20', 
30'  Tanka. 


3 — ^Dorr  Agltaton,  complete,  ilze  18'xl4'. 
3 — Dorr  Agltaton.  complete,  lize  20'xl8'. 
3 — ^Dorr  Agltaton.  pomplete,  lize  30'x20'. 


2 — 13'z8'  Dorr  Tbiekeneri,  complete 
lupentrueturet. 

with 

Iteel 

3 — 14'x8'  Dorr  Thlekenert,  complete 
luperttructuret. 

with 

Iteel 

3 — 24'z8'  Dorr  Tbiekeneri,  complete 
eupentnieturei. 

with 

steel 

3 — 34'zl3'  Dorr  Tbiekeneri.  complete 
iupentruetures. 

with 

steel 

3 — 40'zl0'  Dorr  Thlckenere,  complete 
iupentruetures. 

with 

steel 

1 — 60'xl2'  Dorr  Thickener,  complete 
■uperitructuce. 

with 

steel 

3 — 75'zlS'  Dorr  Tbiekeneri,  complete 
iupentrueturez. 

with 

steel 

FILTERS 


2 — Oliver  Continuoui  Drum  Type  Filten,  complete, 
Ilze  8'x8'. 

1 —  Oliver  Continuoui  Dnun  Type  Filter,  complete, 
acid-proof,  ilze  S'x4'. 

2 —  American  Dim  Filten,  4'xl  dlic. 

1 — American  Diie  Filter,  4'z3  dlic. 

1 — American  Dim  Filter,  4'x4  dlic. 

1 — American  Dlie  Filter,  6'x3  dlM. 

1 — American  DIm  BTlter,  8'x3  diie. 


1 —  American  Dlie  Filter,  S'x4  dlM. 

2 —  American  Diie  Filten,  12'x4  diac — All  complete 
with  neceiiary  vacuum  equip. 

3 —  Oliver  Continuoui  Drum  Type  Filten,  complete 
lize  14'xl4'. 

3 — Oliver  Continuoui  Drum  Type  Filten,  complete, 
lize  lO'xlO'. 

1 — Oliver  Continuoui  Drum  Type  Filter,  complete, 
ilze  18'x8'. 

SAND  PUMPS 

1 —  3'  Wllfley  Sand  Pump,  belt  driven. 

3 — 4'  Wllfley  Sand  Pumpi.  belt  driven. 

2 —  8'  Wllfley  Sand  Pumpi,  belt  driven. 

3 —  4*  Krogh  belt  driven  Sand  Pumpi. 

2 — S'  Byron-Jtdcion  belt  driven  Sand  Pumpi. 

1 — 6*  Byron-Jackion  belt  driven  Sand  Pump. 

1 —  8'  Krogh  direct  motor  driven  Sand  Pump. 

CYANIDE  EQUIPMENT 

2 —  Merrill- Crowe  complete  elarlflcation  and  precipi¬ 
tation  unite. 

2 — Spiral-type  Zinc  Feederi  with  Conei. 

2 — Merrlll-Crowe  Triangular  38'x20  plate  and  fnme 
precipitating  preiiei. 

ELECTRIC  GENERATORS  AND  MOTORS 
1 — G.E.  Type  ATB,  75  kw..  A.C.  Genentor,  3 
ph.,  80  cy.,  444  volt. 

1 — G.E.  Type  ATB,  100  kw.,  A.C.  Genentor,  3 
ph.,  80  cy.,  3300  volt. 

1 — Crocker- Wheeler  150  kva.  Alternating  Current 
Genentor,  3  ph.,  60  cy..  3300  volt. 

1 —  Weitlnghouie,  200  kw.,  A.C.  Generator.  300 
kw.,  3  ph.,  60  cy.,  440  volt. 

3 — G.E.  Type  MT  Sllprlng  Moton,  50  hp.,  600 
r.p.m..  3  ph..  60  cy..  440  volt,  complete  with 
eontrolleri  and  moton. 

2 —  Weitlngrouie  Type  CW  Slipring.  100  bp..  3 
ph.,  60  cy.,  440  volt,  000  r.p.m. 

1 — Weitlnghouie  Type  CW.  150  bp.  Slipring 

Motor,  3  ph..  80  cy.,  440  volt. 

1 — Weitlnghouie  Type  HF,  75  hp.  Slipring 

Motor.  3  ph..  00  cy..  3200  volt. 

1 — Weitlnghouie  Type  HF,  150  hp.  Sllprlng 

Motor,  3  ph.,  80  cy.,  440  volt. 

300 — Moton  and  Tnniformeri,  late  type,  ilze  3 

bp.  to  300.  (Send  for  complete  lilt.) 


the  CORPORATION  | 

Formerly  Eastern  Iron  &  MeUd  Co, 

634  So.  4th  West,  Salt  Lake  City,  Utah,  U.  S.  A.  Cable  aildress  ‘‘Eimco”  I 


•dOIIMMIIIIMMIIMMMMIIIIIIilllOOOIIllllllMIIMIIMMIIII'  ..IIIMMIMMIIIMMMMIIItllMMMtltMMMiMIIIIIIIIMIMMHIOIIIMIMMIIIIMMIMIIIMIMililOtMMMIIIIMMMItllllllllMiiilltllllllliilMlltlOMMMIOlHOIIMiilillltllllllltlliiiiilliOOtOMiMiMtillllMiilllllOIIMIIIOOMIMIMHHIIIMliilOIMIIIMMII 


I  GOOD  USED  EQUIPMENT  | 

I  6 — Symons  Cone  Crusher,  2'.  3',  4'.  5% '.  T.  i 
i  7 — Hardinge  Ball  Mills,  6x22.  i 

i  6x36.  7x36,  8x3a.  I 

I  6— Oliver  Filters,  3'x2'.  6x4,  3 — 8'x8'.  1 

I  3 — 'American  Continuous  Filters  48" — one  | 

:  disc,  6' — two  disc.  I 

i  1 — No.  160  Kelly  all  copper  Filter.  i 

I  3 — 4'x6'  Niagara  roller  bearing  Vibrating  i 
i  Screen.  5 

I  1 — ^24‘'x72''  Maemetic  Pulley,  with  m.g.  set,  i 
I  1 — 3'xl2'  Hendy  iron  lined  Ball  or  Tube  = 
I  Mill.  : 

a  6 — Rod  Mills,  2x4%',  3x6,  4x8,  4x10.  i 
a  6x10'.  i 

i  1 — 7"x24'’  Sturtevant  Jaw  Crusher,  to  a 

1  1 — 4"xl0"  Fairel-Blake  Jaw  Crusher.  a 

a  1 — 9'x86'  Buggles-Coles  direct  heat  Rotary  = 
I  Dryer.  | 

I  Also  large  selection  of  Jaw,  Gyratory  and  | 
a  Roll  Crushers;  Ball,  Rod  and  Tube  Mills:  I 
i  Filters;  Wet  (Hasslflers;  Thickeners;  Rotary  i 
a  Kilns  and  Dryers;  Vibrating  Screens:  Air  a 
I  Classifiers;  Compressors;  Vacuum  Pumps;  : 

a  Coal  Pulverizers,  etc.  | 

I  CONSOLIDATED  PRODUCTS  CO.,  Inc.  | 

I  13-19  Park  Bow.  New  York.  N.  Y.  | 

I  Plznt  tnd  Sbopi  at  Newark,  N.  J.  cover  8  acres  | 
a  of  ground.  | 

I  Cable  Addreii:  Equipment  | 


. . . . Ill . Illlllllllllll . Mill . . . . . . 

DIESEL  DRAGLINES 

1  4— 60-B  Bueynis  Erie  Diesel  DragUnes.  60  ft.  |  2—776  P  A’.H  Diesel  Draglines.  60  ft.  boom.  10  ft.  s 

a  boom,  10  ft.  extension.  Atlas  Engme,  caterpillar  extension.  Atlas  Engine,  caterpillar  mounting.  : 
I  mounting.  I  | 

The  above  are  part  of  the  surplua  construction  equipment  of  the  Middle  Rio  Grande  Conaer^ncy  : 
District.  Wire  or  write  for  list  of  all  equipment,  which  includes  pumps,  compres^rs,  lidhtlnfl  = 
a  plants,  tractors,  shovels,  pile  driving  outfits,  concrete  mixers,  scales,  Insley  concrete  pia<nng  Outfit,  : 

concrete  heaters  and  vibrators,  gravel  screening  plant,  compressed  air  drill  sharpeners,  shop  MUlp-  : 
a  ment,  gasoline  powered  hoists  with  and  without  skips,  bar  benders  and  cutters,  carbic  floodlights,  | 
and  other  Items  at  bargain  prices. 

B.  L.  HABRISON  CO. 

«fMMIMMM4l«MIIIM*MMMM*HOMMIfOIMOOMNIMMIMIHM>IMMllll8MMI80MUM8t8MMM( 

SllltMMtIltIMMMtIIMMHIlitlllliinMMMIIIIHMIMMMItMMIIIIMIIIIttIMMMIIMMMIIMMMMID 


INC.,  Albuquerque,  New  Mexico 


IMIlllMMMIMIIMIIIMiMMIMMIIMMIMIMIMiMMMIIMMMIIIMMIIIML  • 


ELECTRIC 

I  HOISTING  ENGINES 

I  2 — Man — Each  4000'  Depth — 
1  400  H.P.  Motor. 

I  2 — Ore — Each  4000'  Depth  875 
I  H.P.  Motor. 

AU  Good  Condition 
For  Sale — Reasonably  Priced 

I  OLIVER  IRON  MINING  CO. 

I  Geo.  J.  Elzele,  Gen.  Sopt. 

Iron  Monntainy  Mich. 


I  WRECKING  CHEMICAL  PLANT 

For  Sale  at  Bargain  Prices 

1  3— Synoai  48"  Dlu  Cniherz,  Ir  oxtelloRt  oofldl- 
tIoR,  coot  Rcw  over  $5000  Mcb,  SRf  prl**  $500. 
WettlniksRie  DriRi  Hsitt 
iRRtrMlI  IrrR  Air  CoRiRrMtor,  itMn. 

I  Allli  Chalnm  100  K.W.  Btit  GtRtratsr. 

I  SerttRi,  Coflveysri,  Mlxtrt,  Crzihore,  ttc. 
i  6— Bsilcn,  150-300  hp.,  iRolRdlRR  HtlRC,  B.  A  W. 
with  Stsken,  eto. 

Personal  Inapaction  or  maii  inquiry 
aoUeitaJ. 

I  HARRIS  WRECKING  COMPANY 

1900  WMbiagton  Blvd.,  Baltimore,  Md. 
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Morse  Bros. 

Rebuilt  Milling  Machinery 


It  is  not  the  price,  but  the  efficiency  and  dependability  of  a  machine  that  determines  its  value. 


For  forty  years,  Mill  Operators  have  relied  upon  the  value  of  Morse  Bros.  Ekjuipment  for 


economical  operation  of  their 
plants.  Every  machine  is  com¬ 
pletely  rebuilt  to  give  new 
machine  performance,  and  is 
priced  to  save  you  hundreds 
of  dollars. 


Rake  Classifiers 


1 — 8  ft.xSO  ft..  Duplex,  Dorr  Type  DSD 

1 —  8  ft.x26  ft..  Duplex,  Dorr  Type  DSD 
4 — 6  ft.x24  ft..  Duplex,  Dorr  Type  DSD 
3 — 6  ft.x24  ft..  Duplex,  Dorr  Type  C 

3 — 54  in.xl8  ft.  Duplex,  Dorr  Type  DSD 

2 —  52  in.xl4  ft.  6  in.  Duplex,  Dorr  Type 

DSD 

6—42  in.xl6  ft.  Duplex,  Dorr  Type  DSD 

2 — 36  in.xl6  ft.  Simplex,  Dorr  Type  DSD 

1 — 30  in.xl4  ft.  6  in..  Simplex,  Dorr  Type 
DSD 

1 —  27  in.xl4  ft.,  Simplex,  Dorr  Type 

2 —  20  in.xl4  ft.  6  in.  Simplex,  Dorr  Type 

Standard 

1 — 20  in.xl2  ft.  Simplex 

1 — 15  in.xl2  ft.  Simplex,  Model  D 

3 —  72  in.x22  ft.xl6  ft.  Diameter  Bowl 

1 —  54  in.x20  ft.x9  ft.  Diameter  Bowl 

2 —  30  in.x20  ft.x8  ft.  Diameter  Bowl 

2 —  54  in.  Akins,  with  Steel  Tanks 

4— 45  in.  Akins,  with  Steel  Tanks 

3 —  36  in.  Akins,  with  Steel  Tanks 


Ball  Mills 

1 — 8  ft.x36  in.  Hardinge,  Herringbone 
Gear,  150  HP.  G.E.  Motor.  New 
Liners 

1 — 8  ft.x30  in.  Hardinge,  Spur  Gear,  125 
HP.  Motor,  V-Belt  Drive,  New  Liners 

1 — 7  ft.xlO  ft.  Allis-Chalmers,  Herring¬ 
bone  Gear,  200  HP.  G.E.  Motor,  New 
Liners 

1-7  ft.x6  ft.  Allis-Chalmers,  Spur  Gear, 
150  HP.  G.E.  Motor,  V-Belt  Drive 

1 — 6  ft.x6  ft.  Allis-Chalmers,  Herring¬ 
bone  Gear,  100  HP.  Motor,  Mang. 
Liners 

1 —  No.  64i  Marcy,  Spur  Gear,  Silent 
Chain  Drive,  100  IBP.  Motor,  Mang. 
Liners 

2 —  6  ft.x30  in.  Hardinge  Herringbone 
Gears,  50  HP.  Motors,  New  Mang. 
Liners 

1—4?  ft.  Hardinge,  Spur  Gear,  V-Belt 
Drive,  20  HP.  Motor 

Agitators 

4—40x30  ft.,  with  3  in.  Redwood  Tank, 
Motor,  Mechanism  and  Superstructure 
6 — 30x24  ft.,  complete  as  above 
4 — 28x26  ft.,  complete  as  above 

3 —  24x20  ft.,  complete  as  above 
6 — 18x16  ft.,  complete  as  above 

1 —  I6xl6  ft.,  complete  as  above 

4 —  10x10  ft.,  complete  as  above 

3 —  8x  8  ft.,  complete  as  above 

Mechanisms  and  Superstructtires  can 
be  fiunished  separately. 

Filters 

2 —  10x16  ft.  Drum  Type,  500  sq.ft,  area 

2 —  8x14  ft.  Dmm  Filters,  250  sq.ft,  area 
1 —  8x  8  ft.  Drum  Type,  200  sq.  ft.  area 

3 —  6x  6  ft.  Drum  Type,  110  sq.ft,  area 
1 —  4x  4  ft.  Drum  Type,  50  sq.ft,  area 

3 —  4x  2  ft.  Drum  Type,  25  sq.ft,  area 

4 —  6  ft.,  6  disk,  American  Filters 

1 —  6  ft.,  4  disk,  American  Filters 

2 —  6  ft.,  3  disk,  American  Filters 
2 —  4  ft.,  2  disk,  American  Filters 

All  Filters  supplied  with  Vacuum 
Pump,  Moisture  Trap,  Receiver  and 
Filtrate  Pump. 


Crushers 

Manganese  Fitted 

1 — 84x96  in.  Allis-Chalmers 
1 — 30x42  in.  Buchanan  Steel  Frame 

1 —  15x24  in.  Farrell,  Type  “B” 

2— 13x24  in.  Farrell,  Type  “B” 

1 —  12x24  in.  Allis-Chalmers,  Type  “B” 

2— 10x20  in.  Farrell,  Type  “B” 

1 — 10x16  in.  Colo.  Iron  Works 

6 —  9x15  in.  Blake  Jaw  Crtishers 

3 —  9x14  in.  Universal  Jaw  Crushers 

5 —  7x10  in.  Blake  Jaw  Crushers 

4 —  8x  8  in.  Universal  Jaw  Cnishers 

3 —  6x  6  in.  Universal  Jaw  Cnishers 

3 — 2jx3§  in.  Universal  Jaw  Crushers 

5 —  11x15  in.  Dodge  Jaw  Crushers 
1 —  7x11  in.  Dodge  Jaw  Crusher 
1 —  5  X  7  in.  Dodge  Jaw  Crusher 
1 —  4x10  in.  Blake  Jaw  Crusher 

1 —  7x11  in.  Champion  Jaw  Crusher 
1 — No.  4-K,  Allis-Chalmers,  Gyratory 
1 —  6  in.  Allis-Chalmers  Gyratory 
1 — No.  75  K  Allis-Chalmers  Gyratory 
1 — No.  4  Austin  Gyratory 

Concentrating  Tables 

12 — No.  6  Wilfley,  Enclosed  Head  Motions 
12 — No.  11-D,  Wilfley,  Enclosed  Head 
Motions 

1 2 — Deister-Plat-O 

6 —  No.  6  Half  Size,  Wilfley  Type 

6 —  No.  13,  Wilfley  Type  Lab.  Size,^  En¬ 
closed  Head  Motions 


Send  for  Bulletin  No.  20  Showing  Our 
Complete  List  of  Mining  CS,  Milling  Equipment 


The  Morse  Bros.  Machinery  Sc  Supply  Co. 

2900  Broadway  Denver,  Colo.,  U.  S.  A. 


. . . . . . . . . . . . . . . . . . 
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Engr.  &  Min.  Journal 


BARGAINS 


Partial  List 

PUMPS  (Plunger) 

1 — 2^x3  Demins,  vertical  triplex,  10 
gals.,  300-ft.  head. 

1 — 2^x4  Fairbanks  Morse,  12  gals., 
600-ft.  head. 

1 —  2x4  Oould,  vertical  triplex,  8  gals., 
500-rt.  head. 

2 —  6x8  Oould.  vertical  triplex,  255  gals., 
290 -ft.  head. 

1 — 7x10  Oould,  double  acting,  vertical, 
400  gals.,  350-rt.  head. 

1 — 8x8  Platt,  vertical  triplex,  300  gals., 
300 -ft.  head. 

1 — 5x9  Aldrich,  vertical  quintuplex,  acid 
resisting. 

1 — 4x4  Oould,  vertical  triplex,  50  gals., 
300-rt.  head. 

I  1 — 4x5  Oould.  single  cylinder,  horizontal, 
21  gals.,  200-rt.  head. 

1 —  4x6  Oould,  vertical  triplex,  50  gals., 
350-ft.  head. 

TURBINES 

2 —  Dayton  Olobe  Iron  Works,  34  In.  with 
balanced  swing  gates,  200  hp.  capac¬ 
ity.  IS -ft.  head. 

MOTORS  AND  GENERATORS 

All  sizes  and  speeds,  either  D.C.  or 
A.  C.  current 


J.  E. 

593  ST 

GUARANTEED 


fNAPP 


SAN  FDUNCISCO 

EQUIPMENT 


FOR  SALE— CHEAP 

20  PLAT-O 
CONCENTRATING 
TABLES 

Late  Models — Slightly  Used — 

In  reasonably  good  Condition 

TRADE-INS 

On  Deister-Overstrom  Diagonal-Deck  Tables 
sold  by  and  produced  exclusively  by 
manufacturer  making  this  offer 

Write  for  Complete  Details 
on  this  Equipment 


THE  ORIGINAL 


DEISTER  CONCENTRATOR  COMPANY 

INCORPORATED  1906 

903-935  Glasgow  Ave., 

Fort  Wayne*  Indiana 


. . . . . . . . I . linn . . . . . mil . nnnn . . . iiiiiiinnl  . . . . . . . . . . . 
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BARGAINS !  1 1  MINING  MACHINERY 


I  1 — 1302  cu.  ft.  Ingersoll  Rand  | 
I  XB-2  Compressor,  23"xl3"x  | 

I  16",  2-stage  I 

I  PRICE:  $1400.00  F.O.B. Sac-  | 

I  ramento.  | 

I  1 — 648  cu.  ft.  Ingersoll  Rand  J-2  | 
I  Compressor,  20^"xl2^"xl2",  | 

I  2-stage  I 

I  PRICE:  $750.00  F.O.B.  Sac-  f 

I  ramento.  I 

I  1 — 210  cu.  ft.  Ingersoll  Rand  | 
I  Type  14  Full  Portable  Com-  I 

I  pressor.  [ 

I  Electrically  V-Belt  driven  with  | 

I  40  H.P.  Motor.  I 

1  PRICE:  $900.00  F.O.B.  San  j 

I  Francisco.  I 

I  1 — No.  6  McCully  Gyratory  I 
I  Crusher  I 

1  PRICE:  $750.00  F.O.B.  Can-  j 

I  delaria,  Nev.  I 

I  1— 3'x4'  Ball  Mill  —  PRICE:  I 
I  $500.00  F.O.B.  Sacramento.  I 

I  $865.00  Buys  a  Prospector’s  Out-  I 
I  Including  a  Compressor,  Engine,  | 

I  Drill,  Hoist  and  Bucket 

I  Used — New  i 

I  WESTERN  MACHINERY  COMPANY  | 

i  760  Folsom  St.,  Ssn  Francisco,  California  i 
I  1210  “O’*  Street,  Sacramento,  California  5 
I  420  E.  Third  St.,  Los  Anseles,  California  i 
:  260  So.  6th  West  St..  Salt  Lake  City.  Utah  i 
5  1025  So.  CenfatU  Ave.,  Phoenix,  Arizona  1 
I  2700— 4th  Awe.  South,  Seattle,  Washington  i 

flHIlimillMWIHUIIMIHtHllltllfllMHIMMtlillllllimimilllllltlllllllllllMMimillllHI.lllir 


I  OIL  ENGINES  | 

I  1 — 200  hp.  Chicago-Pneumatic,  2  cylinder,  hor.,  | 
center  drive,  complete,  good  condition,  $1500.  5 

3 — 100  hp.  Fairbanks- Morse  with  clutch  pulleys.  = 

1 —  25  hp.  Fairbanks-Morse  (never  used  since  pur-  5 
chase)  with  extra  heavy  (electric)  flywheels.  : 

ENGLISH  SAMSON  HOISTS  | 

2 —  125  hp.  Joplin  type  geared  electric  rlgi  with  = 

motora  and  control.  : 

3 —  75  hp.  Joplin  type  geared  electric  rlgi  with  5 

motora  and  control.  (New.)  i 

PUMPS  I 

1 — (New)  Sterling  de-waterlng  pump,  with  11-  = 

stage  turbine,  size  It",  3(0'  column,  tube  znd  : 
shafting.  Capacity  1000  g.p.m.,  r.p.m.  1160.  : 

Belted  head.  : 

1 —  ^Demlng  9x10  TRIPLEX,  capacity  413  g.p.m.  : 

@  370'  head.  : 

2 —  Cameron  split  case  centrifugal  with  direct  con-  : 

nected  100  hp.  Q.  E.  3  phase.  220  or  440  i 
volt  motor  with  compensator  and  sub-base.  : 
Size  8'  capacity.  1500  g.p.m.  @170'.  1 

2 — 6'  Cameron  same  as  above  except  furnished  = 
with  75  hp.  motors.  Capacity  1100  g.p.m.  @  = 

170'  head.  i 

25  Cycle,  Three  Phase,  2200  Volt,  Constant  : 
or  Adjustable  Speed,  Slip  Ring  (Wound  = 
Rotor)  Motors  | 

1 — 250  hp.  Allis-dialmers,  375  r.p.m.,  complete  i 
with  base  pulley  and  cqntrol  apparatus.  = 

1 —  150  hp.  G.  E.  375  r.p.m.,  complete  as  above,  i 

2 —  150  hp.  Whse.  480  r.p.m.,  complete  as  above.  ; 

3 —  150  hp.  G.  E.  750  r.p.m.,  complete  ai  above  = 

less  pulleys.  i 

2 —  125  hp.  G.  E.  480  r.p.m.,  complete  as  above  = 

less  pulleys.  I 

3 —  100  hp.  Whse.  480  r.p.m.,  complete  as  above.  : 

1 — 100  hp.  Whse.  750  r.p.m.,  complete  as  above  = 

less  pulleys.  : 

3 — 75  hp.  G.  E.  480  r.p.m.,  complete  as  above  i 
less  pulleys.  I 

1 — 75  hp.  G.  E.  480  r.p.m.,  equipped  with  Link-  : 
Belt  chain  for  ball  mill  countershaft.  | 

1 —  50  hp.  G.  K  480  r.p.m.,  with  control  apparatus.  : 

2 —  50  hp.  Whse.  750  r.p.m.,  with  control  apparatus.  : 
2—52  hp.  G.  E.  HOIST  MOTORS  with  control  i 

apparatus.  : 

1— 125  hp.  O.  E.  HOIST  MOTOR  with  control  : 

apparatus.  i 

2 —  75  hp.  Whse.  HOIST  MOTORS  with  control  : 

apparatus.  1 

Several  220  or  440  v.  tllpring  constant  apeed  motors,  s 
all  complete,  ranging  In  sizea  from  5  to  35  bp.  I 

FOR  SALE  BY  I 

EMPIRE  ELECTRIC  MACHINERY  CO.  | 

1039  Joplin  St.,  Joplin,  MImouiH  | 

HHIIIIillllllllMIHMHIIIIIIIIIIIIIIKIKIHIlMdMIllllllllllllNIMlINKKOIIIWtMIIIIKNnMMC 


REBUILT  HARDINGE  MILLS  I 

For  gale  by  Hardlnge  Company,  Ine. 

York,  Pennaylvania.  | 

One  real  bargain  Is  a  6xl2-ft  Rod  or  I 
Ball  Mill  with  Herringbone  gear  drive  I 
and  Falk  speed  reducer.  It  carries  a  | 
new  Mill  guarantee,  but  sells  at  60%  i 
of  original  price.  i 


Airplanes  Prove  to  Be  Bonanza! 

I  i  Air  Transportation  "pans  out"  big  for  beretofore  i 
I  I  inaccessible  mines.  Last  chance  to  buy  aplendid  = 
E  E  transport  planes  cheap.  Inexpensive  300 — 350  hp.  i 
:  I  water-cooled  aviation  engines  assay  100  per  cent  E 
E  i  at  stationary  power  plant! — use  natural  gat  or  i 
E  =  converter  gas  from  wood  and  refuse — saving  plenty  e 
I  E  in  fuel  costs.  Put  your  transportation  and  prime  : 
E  :  mover  problemi  up  to  me.  E 

I  I  KARL  ORT,  600  RIoek  W.  roflv  St.,  Yerk,  Pa.  | 

I  i  "for"  sale'  '  I 

EMPIRE  4"  HAND 
PROSPECTING  DRILL 

i  I  Fully  equipped  with  sweep  attachment  for  | 
i  I  horsepower.  | 

I  I  11  joints  of  4’'x62'’  casing  66'  10"  total.  | 
I  I  HUMPHREYS  GOLD  CORPORATION  | 
I  :  1130  First  National  Bank  Bldg.,  Denver,  Colo.  | 

:  tOlMdMMHHMMIIMMIIIIIIIIIIilllMlllllllllllllilillllllllllOIIIIIIIIIIIIIIHmHMHIMIIHIIIIHk* 

S  iltnillllllllONIHIIIOMItlllllOIIIIIMIIIIIIIIIIIIIOOIIIMIIIIIIIIOiniHOOIMIIIIIIIItlllllllnrttOMMl 

I  I  New  I 

I  I  “SEARCHLIGHT”  | 

Advertisements  1 

I  I  must  be  received  by  the  26th  of  the  I 
I  I  month  to  appear  in  the  issue  out  the  | 
I  I  following  month.  | 

I  I  Address  copy  to^  the  Departmental  | 
I  I  Advertising  Staff  I 

I  I  Engineerint  and  Mining  Journal  I 
380  WMt  42d  BL.  New  York  City. 
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!  |.  E.  KNAPP  CO.  CABLE  ADDRESS:  KNAPPCO  WESTERN  MACHINERY  CO. 


Western-Knapp  Engineering  Co. 

CONSTRUCTION  ENGINEERS 


to 

US. 


you  intend 
build,  write 


IMMtinilllMIMMMIIIIIIMIMMIMIIIIIMIMMIMIIMMMIMIIIIIIMMMMMIIIIIIMM 


Complete  Mine  and  Mill  Inetallettion 

593  Market  Street 
San  Francisco,  Calif. 

OTHER  OFFICES 
1210  “G”  Street 
Sacramento,  California 

420  E.  Third  St. 

Los  Angeles,  California 

303  South  Central  Ave. 

Phoenix,  Arixona 

Cor.  3rd  South  &  6th  West  St. 

Salt  Lake  City,  Utah 


We  have  recently  com¬ 
pleted  an  1 100-ton  cyanide 
plant  for  the  Anglo-Amer¬ 
ican  Mining  Co.  at  Rands- 
burg,  Calif.  Also  100-ton 
flotation  plant  for  Spring 
Hill  Mining  Co.  at  Grass 
Valley,  Calif. 


•  IMMIIIIIIIIIIIIIIttlMiMMMMMIIilllMIMIMIMIIIMtMMMIIMMtllMMlinMIMIIIIIIIIIIIIIIIMMMMlilillMIMMIIIIIIIIIIIIIIIIillllKIIIIIIIMMIIIilMlilltllMMliMniMMIIIilllllltllMIIMMMMIHIIIIIIM' 


POSITIONS  WANTED 


CHEMIST-ASSAYER  experienced  in  various 
milling'  processes  desires  connection  reputable 
mining  company,  married,  no  children.  Address 
C.  H.  Tuller,  627  Corona  St.,  Denver,  Colo. 


MANAGER  or  superintendent  wishes  new  en¬ 
gagement.  Technical  graduate.  24  years’ 
mining  experience,  17  years  in  executive  posi¬ 
tions.  Gets  results.  A-1  references.  Married. 
PW-609,  Engineering  and  Mining  Journal,  620 
No.  Michigan  Ave.,  Chicago,  Ill. 


MANAGER,  superintendent;  for  immediate  en¬ 
gagement,  twenty-three  years’  experience,  all 
phases  metal  mining  and  milling,  examinations, 
operations  and  estimates;  from  large  copper  to 
small  gold  prospects;  excellent  health;  location 
immaterial;  salary  commensurate  with  position 
and  future  outlook.  PW-629,  Engineering  and 
Mining  Journal,  883  Mission  Street,  San  Fran¬ 
cisco,  Calif. 


MINING  ENGINEER,  age  32,  technical  gradu¬ 
ate,  experienced  underground  and  open  pit 
mining  and  mine  development.  Excellent  ref¬ 
erences.  PW-626,  Engineering  and  Mining 
Journal,  330  West  42d  Street,  New  York  City. 


PLACER  mining  engineer.  Technical  graduate. 

Registered  professional  engineer,  20  years’ 
practical  and  technical  experience  in  all  methods 
of  gold  placer  mining,  construction  work  and 
field  exploration,  in  Alaska,  British  Columbia, 
United  States  and  South  America.  Age  46, 
married.  Take  active  charge  or  act  as  con¬ 
sultant.  Availalbe  on  short  notice.  PW-6.31. 
Engineering  and  Mining  Journal,  883  Mission 
Street,  San  Francisco,  Calif. 


SALES  ENGINEER  and  manager,  professional 
mechanical  engineer.  Extensive  foreign  sales 
executive  experience.  Diesels.  compressors, 
pumps,  drills,  desires  appointment  like  capacity 
reputable  firm.  PW-632,  Enginering  and  Mining 
Journal,  330  West  42d  Street,  New  York  City. 


I  When  Writing  | 

I  Your  Ad  I 

I  Provide  an  indexing  or  sub-  | 

I  ject  word.  | 

I  Write  it  as  the  first  word  of  1 

I  your  ad.  | 

1  If  it  is  a  Position  Wanted  or  | 

1  Position  Vacant  ad,  make  the  | 

I  first  word  the  kind  of  posi-  | 

i  tion  sought  or  offered.  | 

I  Ths  will  assure  proper  class-  1 

i  ification  in  the  column.  | 

I  The  right  is  reserved  to  | 

I  reject,  revise  or  properly  | 

I  classify  all  Want  Advertise-  | 

I  ments.  | 

I  Proper  Classification  [ 

I  increases  the  possibility  of  | 

I  Prompt  Returns  | 

. . . 


POSITIONS  WANTED 


EXPERIENCED  mining  engineer.  Capable  execu¬ 
tive,  experienced  in  engineering,  accounting, 
cost  accounting,  desires  connection  ■with  reput¬ 
able  company.  Married.  Good  references. 
PW-630.  Engineering  and  Mining  Joprnal,  883 
Mission  Street,  San  Francisco,  Calif. 


EMPLOYMENT  SERVICE 


SALARIED  POSITIONS.  $2,600  to  $25,000. 

This  thoroughly  organized  advertising  service 
of  26  years’  recognized  standing  and  reputation 
carries  on  preliminary  negotiations  for  pori'tions 
of  the  caliber  indicated  through  a  procedure 
individualized  to  each  client’s  personal  recuire- 
ments.  Several  weeks  are  required  to  negotiate 
and  each  individual  must  finance  the  moderate 
cost  of  his  own  campaign.  Retaining  fee  pro¬ 
tected  by  a  refund  provision  as  stipulated  in 
our  agreement.  Indentity  is  covered  and.  if  em¬ 
ployed.  present  position  protected.  If  you  have 
actually  earned  over  $2,600,  send  only  name 
and  address  for  details.  R.  W.  Bixby,  Inc.,  264 
Delward  Bldg..  Buffalo,  N.  Y.  (E.  M.  J.) 


AMERICAN  ENGINEERS  SERVICE.  16  Park 
Row  Building,  New  York,  provides  distinctive 
employment  proposals  covering  American- 
Foreign  Mining,  Geological.  Electrical,  Utilities, 
Public  Works  and  Petroleum  activities. 


BUSINESS  OPPORTUNITIES 


For  the  information  of  reader! : 

Organizing  and  incorporating  cost!  incurred  in  connection 
uiith  capital  raizing  eervicee  are  ueuallp  quoted  at  a 
teparate  coiit  not  conditioned  upon  nr  related  to  the 
actual  raiting  of  capital  or  anp  feet  earned  therebp. 


Mining  and  Oil  Companies 
Organized.  Financing  arranged  privately,  or 
through  sale  securities,  royalties,  leases.  James 
B.  Murrow,  299  Broadway,  New  York. 


Raising  Capital 

Inquiries  solicited  from  corporations  inter¬ 
ested  in  raising  capital  through  marketing 
corporate  securities.  The  Brookworth  Co., 
Inc..  110  East  42d  St..  New  York.  N.  Y. 

Capital  Available 

Will  assist  in  financing  meritorious  mining 
project.  Submit  details  to  Herbert  C.  Schelzel, 
David  Stott  Bldg.,  Detroit,  Mich. 

JintllllMIMIIIMtMIMIIIIIItlllMMIIMIIIMnMIlMllliillMlilllMIIIIIIIIMlillMIMIttMlllliMIt*,; 

I  “Searchlight”  Rates  | 

Engineering  A  Mining  Journal  \ 

UNDISPLAYED:  I 

I  Positions  Wanted — 3  cents  a  word,  mini-  i 
I  mum  charge — $1.00  an  insertion.  | 

I  Positions  Vacant  and  other  classifications  i 
i  — 10  cents  a  word,  minimum  charge  i 

=  $2.00  an  insertion.  Allow  10  words  = 

1  for  box  address.  No  additional  charge  1 

I  for  forwarding  replies.  | 

1  Discount  of  10%  for  payment  in  advance  i 
1  on  4  consecutive  insertions  of  undis-  i 

I  played  advertisements.  | 

i  Proposals — 10  cents  a  line.  i 

I  DISPLAYED:  I 

1  Space  is  sold  by  the  “inch,”  with  30  inches  1 
i  to  a  page.  (An  “inch”  measures  approxi-  i 
1  mately  1  inch  high  by  2^  inches  wide.)  i 
i  Rates  are  from  $6.00  to  $3.60  an  inch,  i 
I  depending  on  the  total  space  used.  1 

MIIMHIIMIIinMMHHtlllMMIIIMtlMIIMMMIMIKIIIIIIIIIIItllMIMniMMIHIIMnMHIMIMMIM? 


BUSINESS  OPPORTUNITIES 


Silver-Lead  Prospect 

Four  claims  near  railroad.  Report.  For  sale 
or  substantial  interest  lor  core-drilling  and  de¬ 
velopment.  C.  D.  Wood,  Alpine,  Texas. 


Gold  Mine  Colorado 

Main  highway.  Large  tonnage  exposed.  Average 
value  $16.  Big  producer.  All  debts  paid. 
$100,000.  California  gold  mine.  Excellent 
small  mine.  Water,  power,  $8  to  $64  values. 
$36,000.  Chas.  Transome,  444  Market  St., 
San  Francisco. 


Gold,  Silver,  Lead  and  Zinc  Properties 
Wanted  borrow  $16,000  mining  property,  two 
shafts,  produced  $6,000,000;  946  acres, 

several  additional  outcrop  assaying  $2.29-$9.27 
gold;  60,000  ton  dump  of  milling  ore.  Owner, 
Box  126,  Winston-Salem,  N,  C. 


Manager,  Investor,  Operator 
Wanted.  Promoter.  Choice  developed  Mexico 
silver  mine.  Adjoining  mine  same  veins.  In¬ 
creasing  mill  capacity.  Box  No.  7,  Aurora.  HI. 


Gold  Bearing  Land 

About  2,000  acres  for  sale,  adjoining  very  rich 
mine  now  in  operation.  M.  B.  Nicol,  Mt.  Ida. 
Alexandria,  Va. 


IfllillllinillllltilllllllllMllltMMMMIHIIMtKttlllllltlllMlllltllflllllllllllllllllllilllllllllMIS 

1  THE  TONOPAH  MINING  CO.  I 
OF  NEVADA 

EXPLORATION  DEPARTMENT  | 

I  Prospects  of  Merit  Financed 

I  Write  Either  I 

H.  A.  JOHNSON  Or  Main  Office 

I  Sapt.  of  Operations  570  Bullitt  Bldg,  i 
Tonopah,  Nevada  Philadelphia.  Pa. 

JIIMMMIIIIIIIIIIIIIIIMIIIMMMIMMIMIIIIIIMtIlillllltllllHIIIIIIttIMIPTfttllllllllllllllllHIIIIU 

I  GOLD  PROPERTY  WANTED  I 

:  Advertiser  desires  to  secure  for  financial  in-  : 
I  terests  substantial  gold  property  having  i 
1  indications  of  developing  into  a  mine  of  = 
I  considerable  magnitude.  Mail  complete  = 
I  details.  i 

i  BO-619.  Engineering  A  Mining  Jonmal  i 

I  520  No.  Michigan  Are.,  Chicago.  Hi.  = 

TklllllllllllllHIIIIIIIIIIMIIIIMHIIIIIIMIHtltlllllHIIIP— 

I  FOR  SALE  I 

I  The  Torpedo-Memphis  and  Stephen-  | 
I  son- Bennett  copper,  lead,  silver  mines.  | 

i  Six  patented,  thirteen  unpatented  claims.  Clear  1 
=  title,  low  price,  three  years  time.  When  equipped  i 
i  property  should  pay  for  itself  In  three  montht.  : 
i  Inspection  or  correspondence  inTited.  I 

I  L.  B.  BENTLEY,  Organ,  New  Mexico  1 


1  FOR  SALE  I 

I  VANADIUM  MINE,  COLORADO  | 

New  property,  large  ore  bodies  averaging  i 
i  3  to  4%  V,Oa.  I 

i  Clean  sandstone  ore,  500.000  lbs.  In  sight.  = 

I  FiTorsbly  located;  IH  miles  from  RB.  Bbgl- 
I  neer's  report  arallable  to  responalble  partlaa.  i 
I  Foreign  correspondence  Inrlted.  | 

i  J.  V.  ROSE,  Olenwood  Springs,  Colorado. 

TlllllllOMIIIOIIIIIIttlltllMllllllllltIMIIIIIIIIIIIIIOIIIIIIIIIIIIIIIIIIIOIIIIIIOItllMMMIIIOOIIMIIIa* 
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For  greater  flexibility  and  greater  econonny 
operation  and  maintenance.  ,  .  . 

THE  CLOSE-COUPLED  V-BELT  DRIVE 
For  the  Chipmunk  Crusher  And  Ua  Pulverizer  Unit 

Following  our  F>olicy  of  constantly  improving  the  operating 
efficiency  of  every  item  in  our  complete  list  of  equipment  for 
the  mining  and  metallurgical  laboratory,  the  Chipmunk  Crusher 
and  UA  Pulverizer  is  now  available  in  one  unit  with  motor  and 
V-Belt  drive.  If  you  already  have  these  pieces  of  equipment, 
we  can  fit  them  with  V-Belt  hook-up. 

The  assembly  is  compact,  saving  space  and  eliminating  dust-catching,  uneconomical  overhead  shafting, 
makes  most  efficient  use  of  fXjwer,  saving  transmission  losses. 

Writ*  tor  complete  detaile  to  Dept.  E-t2,  and  oak  for  Bulletin  C-103. 

-  KNECHT  -  HEIMANN 

576  Mission  Street,  San  Francisco 


installation. 


BRAUN 


Lm  Aniein 
Brain  Corporation 


-  CO. 

Soattle,  Wash. 
Soltntiflc  Sippllei  Co. 


. . . 

-An  Engineer’s  Wife  Tells  How  to  Mine  Tin  and^  | 
Keep  Your  Sense  of  Humor  16,000  Feet  Up  I 

LIVINB  HIGH  I 

By  Alicia  O^Reardon  Overheck  | 

An  American  woman,  with  her  two  young  chil-  | 

dren,  accompanied  her  mining  engineer  husband  | 

to  a  tin  camp  high  in  the  Bolivian  Andes.  The  | 

book  tells  how  she  solved  her  domestic  and  social  | 

problems  and  kept  her  chin  up.  Absorbing  reading,  | 

spiced  with  a  real  sense  of  humor.  Ulus.  $3.00.  | 

D.  APPLETON-CENTURY  CO.,  35  West  33nd  St..  New  York  | 
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HAS  NO  RIVAL 

I  It  completely  controls  the  flow 
I  of  any  size  material  from  stor- 
I  age  bins  and  open  dump  chutes  to 
I  crushers,  conveyors,  screens,  etc. 

I  Send  for  Catalog  No  A4-33 

I  ROSS  SCREEN  8C  FEEDER  CO. 

I  247  Park  Ave.  2  Victoria  St. 

I  New  York,  U.S.A  London,  S.W.  1,  England 

i  A  4-3S 


1  THE 
ROSS 
FEEDER 


As  a  reader  of  the  ENGINEERING  and  MINING  JOURNAL  you 
may  have  occasionally  wondered  whether  or  not  “Searchlight”  ads  get 
results.  These  quotations  from  advertisers’  letters  may  therefore 
prove  interesting  and  an  answer  to  your  unspoken  query: 


GOLD  BONES  AYAILABLE 

**I  wish  to  compliment  you  on  the  splendid  results,  in  the  form  of 
replies — directly  in  line  with  what  we  were  adrertlsing,  namely 
iTiilable,  proven,  gold  mining  properties — which  we  are  and  hare 
been  receiring,  since  adrertlsing  with  you." 

"We  are  still  getting  replies  to  our  adrertisement.  the  last  one 
referring  to  one  of  our  first  insertions,  indicating  that  your  publi¬ 
cation  is  generally  filed  for  future  reference  by  your  aubscribera." 


BUYER  OF  SPECIAL  ORES 

" — Inqulrlea  from  nearly  erery  atate  in  the  Union." 


EQUIPBIENT  BUYER 

"This  letter  it  written  for  the  specific  purpose  to  state  that  there 
if  not  the  least  doubt  but  what  adrertlsing  space  in  your  search¬ 
light  lection  brings  buyers  and  sellers  together,  and  is  the  highest 
specialized  serrice  of  this  kind  in  existence.  A  perfect  reference 
where  one  can  hare  almost  any  requirement  filled." 


AN  EQUIPMENT  DEALER 

"I  know  that  you  hear  more  kicks  than  you  do  compliments.  I 
thought  that  you  would  like  to  know  that  recently  through  an  Inquiry 
that  started  in  the  Engineering  and  Mining  Journal  we  hare  sold 
one  customer  $24,000.00  worth  of  equipment.  As  we  hare  only 
used  the  Mining  Journal  for  a  short  time  we  feel  rery  much 
encouraged." 


PLACER  PROPERTY  AVAILABLE 

"We  bare  bad  four  answeri  to  this  ad." 


EQUIPBIENT  FOR  SALE 

"During  the  past  twelre  months  we  hare  been  engaged  in  closing 
out  a  considerable  line  of  second  hand  machinery  and  equipment  for 
a  mining  company  in  which  we  are  Interested,  and  as  a  result  of 
a  small  adrertisement  in  the  Searchlight  Section  of  the  Engineering 
A  Mining  Journal,  we  sold  upwards  of  $18,000  worth  of  machinery, 
which  we  secured  exclusirely  through  the  columns  of  said  Journal. 
It  la  needless  to  state  that  the  results  secured  were  highly  gratifying." 


POSITION  WANTED  ADVERTISER 

"I  am  glad  to  atate  that  notices  in  your  Searchlight  Section  hare 
almost  always  brought  leads  and  my  present  and  prerioul  positions 
were  the  result  of  same." 


POSITION  VACANT  ADVERTISER 

"We  can  testify  to  the  fact  that  your  Want  Adi  bring  results,  as 
we  hare  been  swamped  with  replies — they  come  in  faster  than  we 
can  find  time  to  read  them." 

BIINE  FOR  SALE 

"The  ad  has  brought  me  24  letters.  I  hope  I  will  be  able  to  sell 
the  mine.  It  pays  to  adrertlse  in  the  Journal." 

EQUIPMENT  FOR  SALE 

"It  may  be  of  Interest  to  you  to  know  that  this  ad  brought  many 
responses  from  all  orer  the  country,  and  eren  Canada,  as  a  result 
of  which  I  made  an  adrantageous  sale  of  the  equipment  offered." 


Can  ^^Searchlight**  Serve  You? 
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THE  REPUBLIC  RUBBER  CO.  »»  YOUNGSTOWN,  OHIO 

MECHANICAL  RUBBER  PRODUCTS  FOR  EVERY  INDUSTRIAL  REQUIREMENT 


A'-V> 


.  BY 

INSTALLING 


rvr 


CONVEYOR  / 
BELTING  / 


^  The  manY  grades  of  Republic  Conveyor 
and  Elevator  Belting  hove  been  designed  with 
a  thorough  understanding  of  mining  and 
quarry  operations  and  of  all  conditions  that 
must  be  met.  Lengths  and  elevations  of  con¬ 
veyors,  tonnage  and  classes  of  materials, 
power  requirements,  types  of  drives,  methods 
of  loading  and  discharge,  exposure  to  deteri¬ 
orating  influences  and  all  other  factors  hove 
been  analyzed  with  on  eye  toward  develop¬ 
ing  the  highest  belt  efftciency  and  longest  belt 
life.  Republic  has  for  many  years  enjoyed  a 
nation-wide  reputation  for  having  achieved 
these  results. 

Let  us  help  you  to  make  more  money 
through  safer  and  more  efficient  operations — 
less  repairs  and  replacements — smoother  and 
more  lasting  conveyor  belt  performance.  Re¬ 
public  offers  you  a  technical  service  with  a 
trained  man  right  on  the  job — supporting  your 
efforts  with  the  experience  acqtiired  by  scores 
of  improvements  that  Repviblic  Conveyor  Belt¬ 
ing  has  accomplished  in  other  units  of  your 
industry. 


ORDER  REPUBLIC  RUBBER  PRODUCTS  FROM  YOUR  DISTRIBUTOR 


% 
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World^s  Champion 


Wire  Rope  Punisher 


DEVELOPED  BY  ROEBLING 
FOR  WIRE  ROPE  RESEARCH 

What  is  this  huge  and  complicated  Roebling 
machine. .  .with  its  maze  of  pulleys,  belting, 
gears,  and  what  not.^  It  is  a  pitiless  disseaor 
of  wire  rope  charaaeristics . .  ?a  machine  in 
which  months  of  wire  rope  service  can  be 
crammed  into  days . . .  and  in  which  the  tough¬ 
est  of  conditions  can  be  closely  simulated. 

One  of  several  similar  fatigue  machines 
built  by  Roebling  at  various  times,  this  unit 
is  the  largest,  most  elaborate,  and  most  highly 
developed  in  existence.  It  is  used  to  study 
the  fatigue  qualities  of  wire  rope  under 
various  bending  and  tension  conditions. 


WORLD'S 

TALLEST 

TOOTHPICK 

It  is  the  new  an¬ 
tenna  of  the  Orego¬ 
nian’s  radio  station 
KEX... guyed  with 
Roebling  Cables... 
3200  feet  of  yi'' 
Galvanized  Strand. 
The  rigging  job  is 
claimed  to  be  one 
of  the  most  difficult 
ever  attempted. 


18  CUBIC  YARDS  AT  A  GULP  I 


This  giant  Bucyrus-Erie  stripping  shovel 
operated  by  The  Enos  Coal  4 
Mining  Co. ...rigged  with  wSa 
Roebling  "Blue  Center” 

Wire  Rope.  I 


TO  MAKE  CERTAIN  that  Roebling  Wire  Rope  will  give  the  user  the  highest 
obtainable  degree  of  safe,  economical  service,  Roebling  has  enlisted  the  aid  of  the 
finest  and  most  complete  research,  testing  and  manufaauring  facilities.  This  fatigue 
machine  illustrated  is  an  example.  John  A.  Roebling’s  Sons  Company,  Trenton,  N.  J. 
Branches  in  Principal  Cities. 


.  .  .THE  PACEMAKER  IN 
WIRE  ROPE  DEVELOPMENT 


ROEBLING 
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^JIHE  soaking  pit  receives  the  hot  ingot  and  brings  it  throughout  to  the  precise 
temperature  that  is  most  suitable  for  the  intended  rolling  or  other  working. 
Reheating  in  the  soaking  pits  is  but  one  of  the  many  steps  in  steelmaking  where  the 
‘“'know-how'”  assures  the  intrinsic  quality  and  uniformity  of  the  finished  product. 


* 


BETHLEHEM  STEEL  PRODUCTS 
that  help  to  lower  mining  costs 


SUPERIOR  HOLLOW  DRILL  STEEL  SPEEDS 
STOPING  AND  DRIFTING 

freedom  from  breakage,  the  edge-  and  gage^holding  qualities  of 
Bethlehem  Superior  Hollow  Drill  Steel  have  won  wide  and  con- 
stantly  increasing  acceptance  for  it  throughout  the  mining  industry. 

Bethlehem  Superior  Hollow  Drill  Steel  is  rolled  from  inherently  tough, 
resilient  steel  of  exceptional  fatigue-  and  wear-resistance,  combined  with 
the  hardness  to  hold  sharp  cutting  edges.  A  smooth  bore,  free  from  pits 
and  other  irregularities,  prevents  fatigue  from  getting  a  foothold,  re¬ 
duces  breakage  to  a  negligible  item. 


ABRASIVE-RESISTING  PLATES 
REDUCE  WEAR  FROM  ORE  HANDLING 

T)LATES  in  chutes,  hoppers,  skips,  dump  cars  and  similar  service  about 
the  mine  and  mill  are  subject  to  heavy  abrasive  wear. 

Bethlehem  Abrasive-Resisting  Steel  Plates  sharply  reduce  the  cost  of 
keeping  this  equipment  in  repair.  Though  possessing  the  requisite  hard¬ 
ness  and  toughness  to  greatly  lengthen  life  under  abrasive  conditions, 
these  plates  cost  but  slightly  more  than  ordinary  steel.  They  are  suffi¬ 
ciently  ductile  to  permit  simple  forming  operations. 


BETH-CU-LOY  SHEETS  FOR 
SERVICE  IN  DAMP  LOCATIONS 


88-80  REDUCES  MAINTENANCE 
ON  GRINDING  MACHINERY 


IN  locations  exposed  to  the  weather  or  to  extremely 
damp  conditions  underground,  the  rust-resisting  prop¬ 
erties  of  Beth-Cu-Loy  make  for  long  life. 

Beth-Cu-Loy  Sheets  are  made  of  copper-bearing  steel. 
Atmospheric-exposure  tests  carried  out  by  the  American 
Society  for  Testing  Materials  showed  this  material  to 
have  from  two  to  two  and  one-half  times  the  resistance 
to  atmospheric  corrosion  of  steel  without  the  copper 
content. 

The  ability  of  Beth-Cu-Loy  Sheets  to  fight  rust, 
coupled  with  their  low  cost,  makes  them  the  economical 
sheets  to  use  wherever  exposure  to  the  weather  or  to 
moisture  is  involved. 


Bethlehem  SS-So  is  an  alloy  steel  developed  just 
for  the  purpose  of  carrying  the  brunt  of  the  grinding 
and  pulverizing  involved  in  concentrating  ores.  88-80 
Castings  have  wear-resistance  that  is  not  only  high  but 
uniform  —  all  the  way  across  the  face,  all  the  way 
through.  They  never  wear  into  pockets.  Their  edges 
never  break  or  spall  off  because  of  over-hardness. 


STEEL  TIES  MAKE 
DEPENDABLE  TRACK 


Bethlehem  steel  Ties  are  easy  to  handle  and  to 
attach.  They  automatically  grip  the  rails  at  the  cor¬ 
rect  gage  and  hold  them  there,  eliminating  gaging.  They 
make  strong  track,  permitting  faster  and  more  efficient 
haulage,  with  less  danger  of  derailment.  No  chance  for 
rails  to  spread  or  roll  over. 

Bethlehem  Steel  Ties  are  made  for  every  mine  require¬ 
ment.  They  range  from  the  No.  2  Tie,  weighing  21^  lbs. 
per  ft.,  to  the  Keystone  No.  6  Tie,  weighing  6  lbs.  per  ft. 
When  needed,  still  heavier  Bethlehem  Ties  are  available. 


MINE  TRACK  EQUIPMENT 


ROGS,  Switches,  Switch  Stands,  Guard  Rails,  Cross¬ 
ings.  Every  item  of  equipment  for  track  in  and  around 


mines. 


Other  Bethlehem  Products  for  Mines 

Mine  Cars,  Alloy  Steels,  Tool  Steels,  Bethanized  Fence, 
Carbon  Steel  Bars,  Steel  Pipe,  Mine  Spikes,  Bolts  and  Nuts, 
Structural  Shapes,  Steel  and  Charcoal  Iron  Boiler  Tubes. 


BethUhem  District  Offices  are  located  at  Atlanta,  Baltimore,  Boston,  Bridgeport,  Buffalo,  Chicago,  Cincinnati,  Cleveland,  Dallas,  Detroit,  Houston,  Indianapolis,  Kansas  City,  Milwaukee, 
New  York,  Philadelphia,  Pittsburgh,  San  Antonio,  St.  Louis,  St.  Paul,  Washington,  Wilkes-Barre,  York.  Pactfic  Coast  Distributor:  Pacific  Coast  Steel  Corporation,  San  Francisco,  Seattle, 
Lm  Angeles,  Portland,  Salt  Lake  City,  Honolulu.  Export  Distributor:  Bethlehem  Steel  Export  Corporation,  New  York. 


I 

BETHLEHEM 

steel 


DO  YOUR  GATHERING  LOCOMOTIVES  FOR 
A  GASSY  MINE  HAVE  THESE  FEATURES? 


Ixplotloiftattail  •<|wi|Mn*nt. 


Iqu«iiz*d  •iN^Infl  coiMtructiMi. 


Iquallxad  mvclMnicai  brakas, 


ir  Oactrlc  gaarlau  cabi*  raai  which  does  not  require  the  ntotormen  to 
change  any  levers,  clutches,  or  rheostats. 


qr  CentraHiung  motors,  with  wheel  base  and  overhang  grogertloned 
for  balanco,  resulting  In  smooth  riding  and  minimum  derailments. 


Totally  sealed  motors  and  control  easily  opened  for  inspection. 


GENERAL  ELECTRIC  LOCOMOTIVES 
HAVE  THEM 


Our  mining  focomotives  have  been  used Jor  years  in  all  types 
ol  mines,  and  their  records  of  achievement  have  convinced 
our  customers  that  G*E  equipment  will  last.  There  has  been 
a  steady  improvement  In  design  and  construction  from  the 
beginning;  and  in  line  with  this  advance,  sealed-equipped  A 
locomotives  were  developed  to  meet  the  demand  for  a 
safer  trolley  and  coble-reel  locomotive  for  operation 
in  gassy  mines.  •  For  further  information,  write  to  the 
nearest  G-E  sales  office  or  to  General  Electric,  - 

^henectady,  N.  Y.  ■ 


190-9 


GENERAL  m  ELECTRIC 
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TIMKEN  BITS 
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/%SK  the  driller  —  he  knows 
the  many  advantages  of  drilling 
with  Timken  Rock  Bits. 


He  has  experienced  their  faster 
drilling  qualities,  ability  to  drill 
more  footage  per  bit,  mainte¬ 
nance  of  gauge,  and  change¬ 
ability  on  the  job. 

But  Timken  Bit  economies  go 
much  farther  than  that.  Major 
savings  come  from  the  elim¬ 
ination  of  reforging  and  trans¬ 
portation  of  reforged  steels  to 
and  from  the  job  plus  a  radi¬ 
cal  reduction  in  the  number  of 
steels  required. 

Try  Timken  Rock  Bits  now  . . . 
test  them  in  competition  with  re¬ 
forged  steels  or  any  other  bits. 
Write  for  complete  information. 


Complete  Stocks  Main¬ 
tained  in  Principal 
Distributing  Centers 


THE  TIMKEN  ROLLER  BEARING 
COMPANY,  CANTON.  OHIO 


CRANE  VALVES,  FITTINGS  AND  PIPE  FABRICATION 


>ane  No.  490 
Clamp  Gate 
Valve 


•  Crane  service  in  valves,  fittings, 
and  piping  is  a  localized  service.  Within 
24  hours  of  every  factory  in  the  United 
States,  and  within  one  to  two  hours  of  a 
great  majority  of  them,  complete  stocks  of 
Crane  valves  and  fittings  are  available. 

The  Crane  line  is  extensive,  capable  of 
answering  the  daily  requirements  of  the 
209,348  industrial  establishments  within  the 
service  areas  where  Crane  stocks  are  carried. 

Crane  materials  will  help  you  solve  any 
^  ^  piping  problem.  If  ex¬ 
tensive  modernization 
is  contemplated,  the 
Crane  Finance  Plan 
allows  you  to  spread 
the  cost  over  a  period 
of  years. 


I  A  sturdy,  compact 
iron  body  valve  for 
general  piping  service 
on  steam,  water,  oil,  air, 
gas,  gasoline. 

O  Economical  in  first 
^  cost. 

0  Mode  also  with 
screwed  or  flanged 
ends,  and  with  brass 
trimmings  or  all-iron 
construction. 

Insertion  of  one 
small  port  provides 
new  full  bearing  for 
stem  threads. 

^  Remove  two  nuts 
and  oil  working 
ports  may  be  lifted  from 
valve  body  for  cleaning. 


SHOP  ^ 

ThTeo**”'® 

,  crow 

-A 


fAMllCW"' 

Ca»»'n9 

i  ftendinfl 

i\  Therti“> 

l\  orFiHin® 


CRANE  CO.. GENERAL  0FFIC:ES:  836  S.  MICHIGAN  AVE.,  CHICAGO.  ILLINOIS  •  NEW  YORK}  23  W.  44TH  ST, 

Branthti  and  Salts  Offices  in  One  Hundred  and  Sixty  Gtia 
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You  have 

^ce  in  the  Hole 

CARD  Cars 


CARD  Car  proves  the  vai 
ex^rience.  Card  eqmpm^t 
-es^at  “Lowest  cost  per  ton 

aul.” 

Write  for  Catalog  E 


7$0t  '*7 

Denver,  Colorado. 


. . . . I . . . . 


I  COSTS  ABOUT  2  CENTS.  TO  PUNCH  AMPLE 


UMECO 

LIGHT  WEIGHT 

PUNCH 


Lonf-llved  constriction  i  feitire.  UMECO 
pits  the  hoie  exactly  where  yoi  want  it. 
Simple  to  ise.  Cits  the  time  of  each  Job. 


9  Punches  bolt  holes  In  any  size  rail  with 
amazing  speed  and  accuracy.  Made  of 
light  weight,  special  heat-treated  Alu¬ 
minum  Alloy,  the  U.MBCO  Punch  has  the 
strength  of  steel  and  weighs  but  1/3  as 
much.  Easily  carried  from  place  to  place 
regardless  of  height  of  seams.  Eliminates 
half  the  effort  necessary  previously  to 
punch  holes. 


We  alto  make  Aliminim 
all  Benders.  Aliminim  Snika 


Hall  Benders,  Aliminim  Spike 
Bart,  Aliminim  Jack  Pipes, 
Ball  Clamps  and  Car  Stops, 
Mechanical  Loaders. 

IVrffe  for  bulletin  on 
complete  line. 


UTILITY  MINE  EQUIPMENT  COMPANY 

i  620-30  Tower  Grove  Avenie  St.  Loiit,  Mistoirl 
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TAYLOR 


SPIRAL  PIPE 

Stronger  3auge  ^or  3au3e  than  any  other  type.  Light  weight.  Low  ini¬ 
tial  cost.  Easy  to  handle  or  move.  Stout  and  rigid.  Smooth,  full-How 
interior.  Available  in  steel  or  Armco  Ingot  Iron.  Write  for  Catalog. 


Jne 


w 


c 


H 


O 


5;^ 


=  TAYLOR  FORGE  &  PIPE  WORKS  = 

Gvnxril  OFlicxt  and  Works,  P.  O  Box  485,  Chicaqo,  III 
Ntw  York  OHicc  50  Church  Street 


— of  pipe  for  mine  use 


operation  and  maintenance  can  be 
made  more  economical  by  using 
National  Copper-Steel  Pipe.  For  the  types 
of  corrosion  that  generally  plague  mine 
management — those  due  to  alternate  wetting 
and  drying  and  the  aggravated  effect  of 
acidulous  waters — are  held  to  a  minimum 
by  the  special  composition  and  the  mechan¬ 
ical  perfeaion  of  this  superior  pipe.  The 
measure  of  saving  that  it  will  accomplish 
varies,  but  extra-long,  satisfaaory  service  is  in 
any  case  assured.  And  the  difference  in  cost 
as  against  non-copper  steel  pipe  is  trifling. 


National  Tube  Company  was  the  first  manu¬ 
facturer  to  develop,  demonstrate,  and  make 
available  the  advantages  of  copper-bearing 
steel  pipe.  When  you  specify  National 
Copper-Steel,  you  join  with  the  great 
majority  of  informed  users  everywhere,  who 
put  their  confidence  in — 


The  Original  Copper-Steel  Pipe 


LOOK  FOR  THE  GREEN  COLOR! 

Nttional  Copper-Steel  Pipe  is  marked  as  follows:  Black 
Pipe— Smaller  sizes,  colored  green.  Larger  sizes, 
two  green  stripes  running  lengthwise.  Galvanized 
Pipe— All  sizes,  two  green  stripes  running  lengthwise. 


NATIONAL  TUBE  COMPANY 

PITTSBURGH,  PA. 

Pacific  Coast  Distributors 
Columbia  Steel  Co..  San  Francisco,  Calif. 

Export  Distributors 

United  States  Steel  Pboducts  Co..  New  York,  N.  Y. 
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NATIONAL 

Copper-Steel 

RUST-RESISTING  PIPE 


. . . 


IIIIIIIIIP 


LOOKS  AND  ACTION 

Trim,  compact,  simple — that's  KRAUT  looks.  Speedy,  efficient, 
economical — ^that's  Kraut  action. 

THE  NEW  KRAUT  FLOTATION  MACHINE  comes  ready  for  action, 
requiring  no  shopwork  to  install  in  the  field.  By  speedy 
action  the  New  Krauts  handle  large  tormages  per  day.  By 
efficient  action  the  New  Krauts  deliver  high  recoveries 
with  small  power  and  reagent  consumption.  New  Kraut 
maintenance,  repair  and  first  costs  ore  low.  They  ore 
easily  transported,  flexible  in  operation,  and  available 
in  four  (4)  sizes — from  10  tons  to  better  than  75  tons  met- 
aUurgical  capacity  per  cell  per  day. 

Catalog  C  describing  and  illustrating  all  4  sizes  will  be  moiled  on  request.  Or,  send 
for  descriptive  folder  with  sectional  drawing  of  Model  EJ  (here  illustrated). 


ENGINEERING  GORP.,  Ltd. 

GENERAL  OFFICES:  MILLS  BUILDING.  SAN  FRANCISCO.  CALIFORNIA 
Ore-testing  plant:  820  Parker  Street.  Berkeley,  California  Cables:  “Panco" 


INTERNATIONAL  SMELTING  AND 
REFINING  COMPANY 

New  York  Office:  25  BROADWAY 


Ana^^dA 


Am  mjm  to  coni 


Copper,  Zinc  and  Lead 


PLATINUM,  PALLADIUM,  TELLURIUM,  SELENIUM,  CADMIUM,  COPPER  SULPHATE 

Sales  Agent 

ANACONDA  SALES  COMPANY 

New  York  Office:  25  Broadway — Chicago  Office:  20  North  Wacker  Drive 

Purchasers  of  Ores  and  Concentrates 

(GOLD,  SILVER,  COPPER,  LEAD,  LEAD-ZINC) 

Ore  Purchasing  Departments . 818  Kearns  Bldg.,  Salt  Lake  City,  Utah — Miami,  Arizona 

Smelting  Department . Miami,  Arizona  (Copper) — Tooele,  Utah  (Lead  and  Copper) 

Refining  Department  . Raritan  Copper.  Works,  Perth  Amboy,  N.  J. 

Lead  Refining  Department . East  Chicago,  Indiana 

Custom  Lead-Zinc  Concentrators . Tooele,  Utah  and  Rico,  Colo. 

Zinc  Oxide  Department . East  Chicago,  Indiana  and  Akron,  Ohio 
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,HAT1C 


McGRAW-HILL 


ON-APPROVAL  COUPON 


CHEMICAL 
SALTS . 


A  well-illustratedj 

introductory  treatment 


ALSO 


Invertebrate 

Paleontology 

by  WILLIAM  H.  TWENHOFEL 


ORES  AND  CONCENTRATES 
LIME  SLUDGE 
FILTERING  CLAYS 
INSULATING  MATERIALS 
QUICKSILVER  ORES 
PIGMENTS 
METAL  SLIMES 
SEWAGE  SLUDGE 
DECOLORIZERS 
and  Other  Materials. 


Professor  of  Geology  and  Paleontology 

and  ROBERT  R.  SHROCK 

Assistant  Professor  of  Geolo^  and  Paleontology 
University  of  Wisconsin 

ill  pages,  6  X  9t  173  illustrations,  $3.00 


♦  If  you  are  interested  in  improving  the  perform¬ 
ance  or  reducing  costs  in  the  Roasting,  Calcining 
or  Drying  of  any  of  the  above  materials,  call  on 
our  engineers  for  assistance. 


This  is  an  introductory  textbook  that  covers  the  field  of 
invertebrate  paleontology  in  much  more  detail  than  any 
recent  book  in  the  English  language.  At  the  same  time, 
the  number  and  nature  of  the  illustrations,  as  well  as  the 
arrangement  of  material,  make  this  book  much  less  difficult 
and  more  usable  than  others  in  the  field. 

The  various  invertebrate  phyla  are  fully  discussed.  The 
authors  divide  the  invertebrates  into  twelve  phyla,  treated 
systematically  from  the  taxonomic  viewpoint,  with  descrip¬ 
tions  and  illustrations  through  the  orders. 


NICHOLS  ENGINEERING  &  RESEARCH  CORP. 
40  Wall  St.,  New  York,  N.  Y.,  U.  S.  A. 

PACIFIC  FOUNDRY  COMPANY,  LTD. 
3100  19th  St.,  San  Francisco,  Calif.,  U.  S.  A. 


Each  phylum  is  treated  as  follows: 

— ^general  features  of  the  subdivisions 
— biologic  characteristics  of  the  organism 
— nature  of  the  hard  parts 
— classification  of  the  phylum 
— ecology 

— stratigraphic  range  and  geologic  history 

The  book  emphasizes  fossils  and  their  structures  more  than 
the  living  forms,  and  deals  with  the  sponges,  worms,  bryo- 
zoans,  and  brachiopods  in  unusually  exhaustive  manner.  An 
outstanding  feature  is  the  wealth  of  illustrations  covering  a 
wide  range  of  taxonomic  divisions,  and  bringing  related 
material  together  for  comparative  purposes. 


1  to  50  Toni  Capacity 


Automatics! 


CONTENTS:  1.  Introduction.  2.  Protozoa.  3.  Porifera. 
4.  Coelenterata.  5.  Worms.  6.  Echinoderma.  7.  Bryozoa. 
8.  Brachiopoda.  9.  Mollusca.  10.  Arthropoda. 


(  Dump  20  a  minute  without  labor  I ) 


See  it  10  days  on  approval — Send  this  coupon 


The  Quality  of  Our  Wheels  is  Superb 


(Try  us  on  Repair  Wheels  or  Trucks) 


McGraw-HiU  Book  Co.,  Inc.,  330  W.  42nd  St..  N.  Y.  C. 

Send  me  Twenhofel  and  Sbrock’i  Invertebrate  Paleontology  for  10  days'  examina¬ 
tion  on  approval.  In  10  days  I  will  send  05.00,  plus  few  cents  postage,  or  return 
book  postpaid.  (We  pay  postage  on  orders  accompanied  by  remittance.) 


Name 


Address 


City  and  State 


Position 


dOa/J'  dl^/nv  JC*unCAfi££t/,  efjMtar, 


Company 


(Books  sent  on  approval  in  U.  S.  and  Canada  only.) 
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Why  Do  leading  Mining  and  Cement  Companies 
specify  KIdckner  Grinding  Balls  and  Rods? 

The  answer  is:  , 

Reliability— Durability— Big  Savings. 


Write  for  an  offer: 

East  of  the  Rocky  Mountains: 

Kloeckner  Steel  Corporation,  75  West 
Street,  New  York  City,  New  York 

West  of  the  Rocky  Mountains: 

Wilbur  Ellis  Company,  1206  South 
Maple  Avenue,  Los  Angeles,  California 

Canada: 

William  J.  Michaud  Co.  Limited,  P.O.  Box 
1675,  Montreal,  Canada 


E  LEVATORS 

and 

CONVEYORS 


THE  COMPRESSION  PRINCIPLE 


VcU  Look  at 
Cordeau-- 


What  do  we  mean  by  *‘et 
cetera”?  Anything  from 
giant  blasts  to  single  shots, 
with  well  drill,  wagon  drill 
or  jackhammer  holes  ; 
pocket,  tunnel  and  broken 
loads;  mud  capping,  de> 
molition,  ditching,  and 
submarine.  .  .  . 

Look  at  Cordeau  Bickford 
Detonating  Fuse  for  better 
blasting.  Maybe  you  can 
use  it  profitably. 


More  work  from  explosives  because  the  line  of 

*  Cordeau  acts  as  a  detonator  for  each  cartridge  in 
the  hole.  The  detonating  wave  is  carried  by  the 
Cordeau. 

O  Less  Hazard  because  Cordeau  is  an  insensitive 

*  detonator — a  lead  tube  filled  with  TNT.  It  must 
be  detonated:  ordinary  shocks  do  not  affect  it. 

Simplified  loading  because  no  primers  are  needed 

*  in  the  loads. 

Better  fragmentation  because  the  Cordeau  hook* 

*  up  can  be  planned  to  fire  each  hole  in  rotation. 
The  time  interval  is  infinitesimal,  yet  it  serves  to 
relieve  burden. 

Equipment  moved  less  often  because  drilling  can 
be  completed  and  all  shots  fired  as  a  single  blast 
— with  Cordeau.  When  drills,  pipe  lines,  com¬ 
pressors,  scrapers,  shovels  and  clearing  gangs  can 
be  left  in  position  until  their  work  has  been  com¬ 
pleted,  we  have  a  decided  saving  in  time,  labor 
and  equipment. 

Send  for  a  copy  of  the  Cordeau  Book.  There  is  no  charge. 


FLEXCO 


C'^UMPKBSSION  dwelopi  the  tremendoui  itrenctb  of  Um 
FLEXCO  HD  Joint.  Tho  reeeiied  plateo  and  teeth 
embed  In  the  belt,  producing  a  tmootb,  powerful,  tight  butt 
Joint  of  balanced  pulL  Pllea  cannot  work  agalnit  eodi 
other  and  leparate  In  belt  endi.  Steel  or  Monel  MetaL 
Sold  br  Jobber!  and  belting  houiea  In  fire  ilzea.  Conault* 
Ing  lerrlce  glren  gladly  regarding  any  belt  Joining. 
FI.EXIBI.B  STEEL  LACING  COMPANY 
463S  Lexington  Street,  Chicago 
Jn  Bngland  at  ISS  rintbunt 
Pavement,  London,  B.  0.  t 


eo  R DC AU 


ALSO  SAFETY  FUSE  1636 


The  ENSIGN-BICKFORD  COMPANY 

SIMSBURY,  CONNEaiCUT 


'2 
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ALPHABETICAL  INDEX  TO  ADVERTISERS 


*Wliere  an  aateriak  precedat  manufacturan’  nama,  mota  dacailad  infonaadoa  may  be  found  in  the  1934-35  edition  of  Metal  Quarry  Catalogs,  the  combined 

cataloga  of  manufacturera  of  mining,  milling,  smelting  and  refining  equipment. 


Page 


♦AIlen-Sherman-Hofif  Co . 2nd  cover 

♦Allis-Chalmers  Mfg.  Co .  16 

Alloys  Co.,  The .  27 

American  Ball  Mill  Co .  7 

American  Cyanamid  Co . 8, 9 

Appleton-Century  Co.,  D.  .  . .  .  36 

Bethlehem  Steel  Co . 
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Card  Iron  Works,  C.  S . 44 
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Crane  Company  .  43 
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Denver  Equipment  Co .  6 

Denver  Fire  Clay  Co .  31 
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Filtration  Engineers,  Inc . 20 
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International  Smelting  &  Refining  Co.  45 
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♦Pennsylvania  Crusher  Co . 28 

Professional  Services  .  30 

Republic  Rubber  Co .  37 

♦Roebling’s  Sons  Co.,  J.  A .  38 

♦Ross  Screen  &  Feeder  Co . 26 

Ryerson  &  Son,  Inc.,  Joseph  T . 48 

Sanford-Day  Iron  Works .  46 

Sauerman  Bros .  28 

Smith  Engineering  Works ....  4th  cover 

♦Sprague  &  Henwood,  Inc .  30 

Straub  Mfg.  Co . 22 

♦Sullivan  Machinery  Co . 28 

Taylor  Forge  &  Pipe  Works . 44 

Texas  Company  . 12,  13 

♦Timken  Roller  Bearing  Co . 42 

Traylor  Eng.  &  Mfg.  Co .  5 
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Utility  Mine  Equipment  Co . 44 

Walworth  Company .  15 
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Williamson  Co .  31 

Yale  &  Towne  Mfg.  Co .  31 
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RYERSON 

ItMl  la  avary  ahapa  aad  aiaa— ataadard  aad  apacial  gradaa— la 
atack  far  imaaadiata  ahipamat.  Whathar  yon  aaM  ataal  for  gaa- 
aral  aMiataaaaca  ar  for  aawrgaacy  rapair  yoa  caa  dapaad  oa  Ryar- 
aaa  for  quick  actioa.  Bara,  uiapaa,  plataa,  ahaftiag,  ahaoM.  tubaa, 
boUar  fittiaga,  rivata,  bolta  aad  auta,  Babbin,  copper,  braaa,  motai 
workiM  toMB,  ate.  Write  for  the  Ryaraon  Stock  List  and  Stool 
Data  Book. 


dooopb  T.  Ryo 


*  Boa, 


lao.,  Cbloaga,  Mllwaakao,  Bt. 
Clovolaad,  BaRala,  Baotoa. 

City 


STEEL 


i  BP 


HERCULES 

Flotation  Reagents 

Yarmor  F  a  Tarol  No.  1 
RIsor  a  Tarol  No.  3 

Write  for  Booklet 

HERCULES  NAVAL  STORES 

HEH.CULES  POWDEH.  COMPANY 

luamtooArEB 

953  MARKET  STREET  •  WILMINGTON.  DELAWARE 
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PROTECTION  AGAINST  WEAR  which  causes  a  rapid,  ever  inc 
ing  drop  in  pumping  efficiency,  capacity  and  discharge  prc 
and  PROTECTION  AGAINST  WEAR  which  makes  maintenan 
costly,  oppressive  burden  ...  (1)  Hydro  Seal  flow  of  clear  wat 
cyanide  solution  into  the  volute  (see  arrows  in  diagram)  preve 
counter-flow  of  abrasive  material  through  these  clearances  bet 
the  impeller  and  pump  side  plates.  Without  adjustments  or  teln 
or  overpumping,  the  initial  high  efficiency  remains  substar 
constant,  regardless  of  whether  the  Maximix  Rubber  Impeller, 
Liner,  Side  Plate  Liners,  etc.,  are  new  or  about  ready  for  replace 
. . .  and  as  new  ones  are  installed  the  same  pumping  efficiency  n 
petuated  for  the  life  of  the  pump.  Power  savings  of  one-third  or 
invariably  result  and  surging  discharge  is  eliminated.  (2)  Ma 
Rubber  Parts  (red  in  diagram)  generally  outlast  iron  or  steel  any* 
from  three  to  six  times.  They  are  light  in  weight,  inexpensive 
easily  installed  in  the  field,  without  vulcanizing . . .  Address  the  ne 
company  listed  below  for  a  copy  of  our  new  24-page  Catalog  1! 


Sand  Pump  MAXIMIX  Protected 


I 


1 
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1,  ever  inc^ 
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INDUSTRY'S  MOST 


MODERN  AND 


VERSATILE  ALLOT 
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. . .  Yielding  to  the  pleadings  of  the  Old  Man  of  the  Sea.  Sinbad 
lifted  him  onto  his  shoulders  and  carried  him  tenderly  across 
the  stream.  To  his  amazement,  the  Old  Man  refused  to  alight. 
Instead,  he  entwined  his  legs  so  tightly  around  Sinbad's  chest 
that  he  could  not  be  shaken  off.  Day  after  day  Sinbad's  burden 
became  more  and  more  crushing.  .  .  . 

A  MATERIAL,  process  or  modus  operand!  will  sometimes  so 
firmly  imbed  itself  in  the  construction  of  an  implement,  appli¬ 
ance,  engine,  machine,  vehicle,  or  part,  that  discarding  it 
in  favor  of  something  more  modern  is  often  difficult.  Mean¬ 
time,  its  continued  use  may  become  a  serious  burden  to  both 
production  and  sales  departments.  .  .  .  For  competition  is  ever 
ready  to  capitalize  a  rival's  lack  of  progressiveness. 

Is  the  persistent  retention  of  once  modern  steels  threatening 
to  leave  your  company  behind  in  the  face  of  the  newer  dis¬ 
coveries  of  metallurgists  and  steel-makers?  Have  you  brought 


Greater  strength,  toughness  and  shock  resistance,  less  tem¬ 
per  embrittlement,  easier  machinability  and  welding  —  these 
are  some  of  the  qualities  "Moly"  imparts  to  steel  and  iron. 
Yet  so  powerful  is  Moly,  and  so  little  is  the  quantity  required, 
that  it  seldom  adds  to  —  and  generally  reduces  —  the  ultimate 
cost  .  .  .  because  it  usually  lowers  the  first  cost  in  alloy  con¬ 
tent,  means  fewer  rejects  and  effects  other  shop  economies. 


Investigate  Moly.  Moly  has  had  more  than  a  decade  of 
countless  laboratory,  steel-furnace,  foundry,  forge  and  punish¬ 
ing  service  tests.  We  invite  engineers,  metallurgists,  produc¬ 
tion  and  business  executives  to  write  for  either  or  both  of 
these  interesting  books:  “Molybdenum  in  1934"  and  "Molyb¬ 
denum  in  Cast  Iron  — 1934  Supplement."  Also  ask  us  to  mail 
you  our  periodical  news-sheet,  "The  Moly  Matrix."  Be  free, 
too,  to  enlist  the  aid  of  our  Detroit  experimental  laboratory. 
Climax  Molybdenum  Company,  500  Fifth  Avenue,  New  York. 


Sinbad's 


Burden 


yourself  up  to  date  on  the  latest  progress  of  Molybdenum  — 
the  alloy  which  not  only  improves  ordinary  carbon  steel,  but 
actually  increases  the  effectiveness  of  other  alloys? 


’JNIV  OF  MICH 
'•iSTJL  LIBRARY 
ANN  AH30R  MICH 


HEAVY  LOAD 

WHOAJl 

^umjcA 


ROTARY  HEAD 
SUPPORT 


ROLLER  THRUST 
BEARING 


How?  Radial  pressures  are  reduced;  and  vertical  pressures  are  increased.  The  spherical 


shape  of  the  crushing  head  greatly  reduces  the  lateral  pressures — relieving  the  load  on  the 
btonze  eccentric  sleeves.  Diverted  downward — the  heavy  load  is  concentrated  on  the 

rotary  head  support  and  roller  thrust 
bearings  which  are  strategically  designed 
to  take  it  best. 

This  explains  the  low  power  consu.  ption, 
longer  life,  lower  upkeep  and  greater  ton¬ 
nage  of  the  Telsmith  Gyrasphere  Crusher. 

Write  today  for  Bulletin  V-l. 

SMITH  ENGINEERING  WORKS,  502  EAST  CAPITOL  DRIVE,  MILWAUKEE,  WIS. 

CABLE  ADDRESSES:  Sensworks,  Milwaukee  •  Concrete,  London 
EXPORT  OFFICE:  770-A  Hudson  Terminal  Bids.,  New  York 

Samuel  Osborn  (S.  A.)  Ltd.,  Johannesburg,  So.  Africa  •  50  Church  St.,  New  York  City  •  201  N.  Wells  St.,  Chicago,  III. 

General  Agents  for  Western  States:  Mine  and  Smelter  Supply  Company  •  Denver  •  Salt  Lake  City  •  El  Paso 
Associates  in  Canada:  Canadian  Ingersoll-Rand  Co.,  Ltd.  •  Montreal  •  Toronto  •  Winnipeg  •  Vancouver 

TELSMITH  gyrasphere] 


